The Preparation and Properties of Certain Acridine Derivatives of Chemotherapeutic Interest by Sharp, William
THB PREPARATION MD PROPERTIES OB CERTAIN ACRIDINB 
DERIVATIVES OB CHEMOTHERAPEUTIC INTEREST .
by
VZL&ZiX" SHARP , B.Sc • , A . R . T . C . ,  A . I  .C . , M.P. S .
A t h e s i s  s u b m i t t e d  i n  f u l f i l m e n t  o f  t h e  
r e q u i r e m e n t s  f o r  t h e  d e g re e  o f  D o c to r  
o f  P h i l o s o p h y  i n  t h e  B a o u l ty  o f  S c ie n c e  
o f  Glasgow U n i v e r s i t y .
F e b r u a r y ,  1 9 4 2 .
ProQuest Number: 13849812
All rights reserved
INFORMATION TO ALL USERS 
The quality of this reproduction is dependent upon the quality of the copy submitted.
In the unlikely event that the author did not send a com p le te  manuscript 
and there are missing pages, these will be noted. Also, if material had to be removed,
a note will indicate the deletion.
uest
ProQuest 13849812
Published by ProQuest LLC(2019). Copyright of the Dissertation is held by the Author.
All rights reserved.
This work is protected against unauthorized copying under Title 17, United States C ode
Microform Edition © ProQuest LLC.
ProQuest LLC.
789 East Eisenhower Parkway 
P.O. Box 1346 
Ann Arbor, Ml 48106- 1346
The a u t h o r  w i s h e s  t o  e x p r e s s  h i s  t h a n k s  to  
P r o f e s s o r  F . J .  W i l s o n ,  D . S c . ,  P h . D . ,  P . I . C . ,  who 
s u p e r v i s e d  t h i s  r e s e a r c h ,  and t o  D r .  M.M.J.  
S u t h e r l a n d ,  D . S c . ,  F . I . C . ,  f o r  t h e i r  c o n t in u e d  
i n t e r e s t  and encouragem ent  t h r o u g h o u t  , and f o r  
much v a l u a b l e  adv i  ce .
He a l s o  w ish e s  to  th a n k  P r o f e s s o r  C.H. 
Browning ,  P . R . S . ,  o f  t h e  P a t h o lo g y  D e p a r t m e n t , 
Glasgow U n i v e r s i t y ,  f o r  h i s  k in d  c o - o p e r a t i o n  w i t h  
t h e  t h e r a p e u t i c  t e s t s ,  and t h e  Governors  o f  t h e  
Boyal  T e c h n i c a l  C o l l e g e ,  Glasgow, f o r  r e s e a r c h  
f a c i l i t i e s  g r a n t e d  t o  h im d u r i n g  S e s s i o n s  1 9 3 9 - 4 2 .
THE PREPARATION AND PROPERTIES OP CERTAIN ACRIDINE
DERIVATIVES OF CHEMOTHERAPEUTIC INTEREST.
iC 0 H  I! H  S .
P r e f a c e  P a g e .
G e n e ra l  N o te s  ........................................... ............................  I
L i s t  o f  R e f e r e n c e s  . .  . . .  . . .  .............................  IV
I n t r o d u c t i o n  . . .  ..........................................................................  1
THEORETICAL SECTION.
I  D e r i v a t i v e s  o f  5 - m e t h y l a c r i d i n e  p r e p a r e d  from
5 - n i t r o  - 2 - c h l o r o a c e t o p h e n o n e ....................................  7
I I  S t y r y l - a c r i d i n e s  p r e p a r e d  from 5 - m e t h y l a c r i d i n e  . 31
I I I  S t y r y l - a c r i d i n e s  p r e p a r e d  from d e r i v a t i v e s  o f
5 - m e t h y l a c r i d i n e .   ..................................................... 53
IV A c r id i n i u m  S a l t s ..................................................................  62
V D i s c u s s i o n  on t h e  r e s u l t s  o f  t h e  T h e r a p e u t i c
T e s t s ..........................................................................................  75
EXPERIMENTAL SECTION.
I  P r e p a r a t i o n  o f  d e r i v a t i v e s  o f  5 - m e t h y l a c r i d i n e
from 5 - n i t r o  -2 - c h lo r o a c e to p h e n o n e  .
o - C h l o r o a c e t o p h e n o n e ....................................................... .. 83
N i t r a t i o n  o f  o - c h l o r o a c e t o p h e n o n e ..........................  88
I n v e s t i g a t i o n  o f  t h e  c o n d i t i o n s  u n d e r  which  5 -  
n i t r o - 2 - c h l o r o a c e t o p h e n o n e  condenses  w i t h  
a n i l i n e .   .......................................................................  93
3 - N i t r o -5 - m e t h y l a c r i d i n e ................................................ 1 0 2 .
i i
P a g e .
3 -Amino-5 - m e t h y l a c r i d i n e  and 3 - a c e t y l a m i n o - 5 -
m e t h y l a c r i d i n e ............................................................  108
Anhydrous s t a n n o u s  c h l o r i d e  r e a g e n t ...............  114
A t te m p ts  to  condense  5 - n i t r o - 2 - c h i o r o a c e t o -
phenone  w i th  t h e  n i t r a n i l i n e s . . . .  . . .  115
3 -if i t r o - 5 -m ethy l  -7 - a m i n o a c r i d i n e ........................  117
3 - N i t r o - 5 - m e t h y l - 7 - a c e t y l a m i n o a c r i d i n e  . . .  120
3 : 7 -Diam ino- 5 - m e t h y l a c r i d i n e  and 3 ; 7 - d i -
f a c e t  y lamino ) - 5 - m e t h y l a c r i d i n e ......................  122
3 - i J i t r o - 5 - m e t h y l -6 ( o r  8? ) - a m i n o a c r id i n e  . . .  125
3 : 6 ( o r  8? ) -D iam ino- 5 - m e t h y l a c r i d i n e .....  127
3 - N i t r o - 5  :7 - d i m e t h y l a c r i d i n e ........................  128
3 -Amino-5 : 7 - d i m e t h y l a c r i d i n e  and 3 - a c e t y l  -
am ino-5 : 7 - d i m e t h y l a c r i  d i n e ......................  132
I I  P r e p a r a t i o n  o f  s t y r y l - a c r i d i n e s  from 5 -m e th y l  - 
' a c r i 'd in e T 1 '
5 - M e t h y l a c r i d i n e .....................     135
E x p e r im e n ts  on t h e  c o n d e n s a t io n  o f  5 - m e t h y l ­
a c r i d i n e  w i t h  p - n i t r o h e n z a l d e h y d e ...... 137
5 -fe-if i t r o  s t y r y l )  - a c r i d i n e .............................. 142
0C -£ p -$ I i t ro p h e n y lJ  -^6 - £ a c r i d y l - ( 5  )J - e t h a n o l . 145
5 - ( p - A m i n o s t y r y l ) - a c r i d i n e  and 5 - ( p - a c e t y l -
a m i n o s t y r y l ) - a c r i d i n e  . . .  . . .     148
E x p e r im e n ts  on t h e  c o n d e n s a t io n  o f  5 - m e t h y l ­
a c r i d i n e  w i th  m - n i t  r o h e n z a l d e h y d e ......  152
5 -(m-Ini t r o s t y r y l ) - a c r i d i n e ............................ 155
c L - \ m - N i t r o p h e n y l J - l a c r i d y l  - (5  ) I - e t h a n o l . 157
i i i
5 - ( m - A m in o s ty r y l ) - a c r i d i n e  and 5 - ( m -a c e ty la m in o  - 
s t y r y l ) - a c r i d i n e ............................................................
E x p e r im e n t s  on t h e  c o n d e n s a t io n  o f  5 - m e t h y l ­
a c r i d i n e  w i t h  o - n i t r o b e n z a l d e h y d e ....................
< ^ -£ 0  4 f i t r o p h e n y ] J  - | a c r i d y l - ( 5  )J - e t h a n o l . . .
E x p e r im e n t s  on t h e  c o n d e n s a t io n  o f  5 - m e t h y l ­
a c r i d i n e  w i t h  p - d i m e th y l a m i n o b e n z a ld e h y d e .
5 - (p -D im e thy lam ino  s t y r y l ) - a c r i d i n e ........................
I l l  P r e p a r a t i o n  o f  s t y r y l - a c r i d i n e s  f rom d e r i v a t i v e s  
o f  5 - m e t h y l a c r i d i n e .
0 ( . - [ o 4 I i t r o p h e n y l ] ] - / 6  - [ 3 - n i t r o a c r i d y l - ( 5  )j -  
e t h a n o l .....................  .........................................
-£ m 4 I i t ro p h e n y l [ ] - /3  - ^ - n i t r o a c r i d y l  - (5  )J -
e th a n o l  .
E x p e r im e n t s  on t h e  c o n d e n s a t io n  o f  3 - n i t r o - 5 -  
m e t h y l a c r i d i n e  w i t h  p - n i t r o b e n z a l d e h y d e  .
3 -N i t ro  - 5 - ( p - n i t r o s t y r y l ) - a c r i d i n e  .
3 -Amino- 5 - ( p - a m i n o s t y r y l ) - a c r i d i n e  and 3 - a c e t y l - 
amino- 5 - ( p - a c e t y l a m i n o s t y r y l ) - a c r i d i n e  .
3 - H i t r o  - 5 - ( p - n i t r o s t y r y l ) -7 - a c e ty la m in o  - a c r i d i n e  .
3 :7  -Diamino- 5 - ( p - a m i n o s t y r y l ) - a c r i d i n e  , and 3 : 7 -  
d i  - ( a c e t y l a m i n o  ) -5 - ( p - a c e t y l a m i n o s t y r y l ) - 
a c r i d i n e .
3 - H i t r o - 5  - ( p - n i t r o s t y r y l ) -7 - m e t h y l a c r i d i n e  .
3 -Amino -5 - ( p - a m i n o s t y r y l ) -7 - m e t h y l a c r i d i n e  , and 
3 - a c e ty la m in o  -5 - ( p - a c e t y l a m i n o s t y r y l ) - 7 -  
m e t h y l a c r i d i n e  .

















IV P r e p a r a t i o n  o f  A c r id in iu m  Compounds.
5 ■flf ie thylacridine m e t h o - p - t o l u e n e s u l p h o n a t e . 186
3 -A c e ty la m in o -5 - m e t h y l a c r i d i n e  metho - p -
t o l u e n e s u l p h o n a t e ................................................................. 190
3 -Amino- 5 - m e t h y l a c r i d i n e  m e t h o c h l o r i d e . . .  . . .  193
3 :7 -Diamino -5 - m e t h y l a c r i d i n e  metho c h l o r i d e  . 196
3-Amino-5 : 7 - d i m e t h y l a c r i d i n e  metho ch i  o r  i d  e . 198
H y d r o c h l o r i d e  o f  5 - ( p - a m i n o s t y r y l ) - a c r i d i n e
m e t h o c h i o r i d e . ............................................     . . .  200
5 -(m-Amino s t y r y l ) - a c r i d i n e  metho c h l o r i d e  . . . .  203
5 - ( p - D i m e t h y l a m i n o s t y r y l ) - a c r i d i n e  . metho ch lo r ide .205
3 -Amino -5 - ( p - a m i n o s t y r y l ) - a c r i d i n e  metho -
c h l o r i d e .................................................................................... 207
3 : 7 -Diamino -5 - (p  -amino s t y r y l )  - a c r i d i n e  metho -
chio  r i d e . . . .  . . .  . . .  . . .  . . .  . . .  . . .  203
3 -Amino -5 - ( p - a m i n o s t y r y l )  - 7 - m e t h y l a c r i d i n e
m e t h o c h l o r i d e ....................................................... . . .  211
\
IGM33RAL UQTBS.
(1 )  R e p r e s e n t a t i o n  o f  t h e  A c r i d i n e  M o le c u le  .
The f u l l  g r a p h i c  fo rm u la  o f  a c r i d i n e  i s  u s u a l l y  g iv e n  
i n  one o r  o t h e r  o f  t h e  f o l l o w i n g  ways : -
M *  f# * # »
c ’ * A 1 '
H - C *  ' e ' G* c ' c V - i /  # - C {  ' c r  , ' C ' GY _ »• t' I T  1 ** I II t
r t ' S O  .  « ' S c ' G- '  H
* I I t
!< « H
I n  g e n e r a l ,  h o w e v e r ,  t h r o u g h o u t  t h i s  t h e s i s ,  t h e  
f o l l o w i n g  c o n t r a c t e d  form h as  been  used t o  r e p r e s e n t  t h e  
a c r i d i n e  m o l e c u l e : -
COO
(2) n o m e n c l a t u r e .
The f o l lo w in g  sy s te m  has  been a d o p te d  f o r  naming 
d e r i v a t i v e s  o f  a c r i d i n e  and 5 - s t y r y l a c r i d i n e  : -
M i
A q u a t e r n a r y  a c r i d i n i u m  s a l t  h a s  been r e f e r r e d  t o  a s  
( e . g . )  a  " m e t h o c h l o r i d e ” r a t h e r  t h a n  a  1 0 - m e t h y l - a c r i d i n i u m
I I
c h l o r i d e .  Thus t h e  above compound h a s  been  named 3 - a m i n o - 5 -  
( p - a m i n o s t y r y l ) - a c r i d i n e  m e t h o c h l o r i d e .
(3)  R e f e r e n c e s .
R e f e r e n c e s  t o  t h e  l i t e r a t u r e  a r e  g i v e n  by a  number 
f o l l o w i n g  th e  a u t h o r ' s  name e . g .  B e m t h s e n  ( R e f . 8 ) ,  t h e  key 
t o  t h e  num ber ing  b e i n g  g iv en  i n  t h e  L i s t  o f  R e f e r e n c e s  i n  t h e  
P r e f a c e  .
Where an a u t h o r ' s  name a p p e a r s  w i t h o u t  a  r e f e r e n c e  
num ber ,  t h i s  means t h a t  t h e  number h a s  a l r e a d y  been g iv e n  a 
l i t t l e  e a r l i e r  i n  t h e  t e x t .
The f o l l o w i n g  a b b r e v i a t i o n s  have  been  used  i n  t h e  
L i s t  o f  R e f e r e n c e s
Ann. 
B e r . •  * •  •
B r i t . J . E x p . P a th  
J . Am. C . S . •  •  •  •
J .  C. S .  . . .  .
J .  Roy*. S o c .  A r t s
P ro c  . R o y . Soc . . 
Q u a r t . J . P ha rm .
Z e i t . F a r b . Ind .
L e i b i g ' s  A nna len  d e r  Chemie.
B e r i c h t e  d e r  L e u t s c h e n  
Chemischen G e s e l l s c h a f t .
B r i t i s h  J o u r n a l  o f  E x p e r i m e n t a l  
P a t h o l o g y .
J o u r n a l  o f  t h e  American 
Chemical  S o c i e t y .
J o u r n a l  o f  t h e  Chemica l  S o c i e t y .
J o u r n a l  o f  t h e  Royal  S o c i e t y  
o f  A r t  s .
P r o c e e d i n g s  o f  t h e  Royal  S o c i e t y ,
Q u a r t e r l y  J o u r n a l  o f  Pharmacy 
and P h a rm aco logy .
Z e i t s c h r i f t  fUr F a r b e n - I n d u s t r i e
The y e a r  o f  t h e  p u b l i c a t i o n ,  i n  b r a c k e t s ,  f o l lo w s  t h e
a b b r e v i a t e d  name o f  t h e  j o u r n a l .
(4 )  P r e p a r a t i o n s  from t h e  l i t e r a t u r e .
T hree  p r e p a r a t i o n s  i n v o l v i n g  l i t t l e  o r  no d e v i a t i o n  
f rom  t h e  d e s c r i p t i o n  a l r e a d y  g iv en  i n  t h e  l i t e r a t u r e  have  
b e e n  i n c l u d e d  f o r  t h e  sake  o f  c o n v e n ie n c e ,  i n  t h e  E x p e r i m e n t a l  
S e c t i o n .  The p r e p a r a t i o n s  i n  q u e s t i o n  a r e  : -
Anhydrous s t a n n o u s  c h l o r i d e  r e a g e n t  (page 1 1 4 )
5 - M e t h y l a c r i d i n e  (page  135) 
o -C h lo ro a c e to p h e n o n e  (page 83)
The p r e p a r a t i o n  and p r o p e r t i e s  o f  a  few o t h e r  s u b ­
s t a n c e s  , a l r e a d y  d e s c r i b e d  i n  t h e  l i t e r a t u r e ,  h ave  been  
e x p l o r e d ,  improvements made, a n d / o r  new f a c t s  r e c o r d e d .  The 
s u b s t a n c e s  in  q u e s t i o n  a r e : -
5 - U i t r o - 2 - c h lo r o a c e to p h e n o n e  (page  8 8 )
3 -iTitro -5 - m e t h y l a c r i d i n e  (page 9 3 )
5 - ( p - I t f i t r o s t y r y l ) - a c r i d i n e  (page  1 3 7 )
5 - ( p - A m i n o s t y r y l ) - a c r i d i n e  (page 148)
5 - i m - U i t r o s t y r y l ) - a c r i d i n e  (page 152)
5 - (g i -A m in os ty ry l )  - a c r i d i n e  (page  15b)
5 - (p -L im e  thy lam ino  s t  y r y l ) - a c r i d i n e  (page 164) .
The e x t e n t  to  which work on t h e  above s u b s t a n c e s  i s  
c la im e d  as  o r i g i n a l  i s  c l e a r l y  i n d i c a t e d  i n  t h e  t e x t .
A l l  o t h e r  a c r i d i n e  compounds p r e p a r e d  and d e s c r i b e d  
i n  t h e  E x p e r i m e n t a l  S e c t i o n  a r e  c la im ed  a s  new.
IV
LIST OP RKPBKeMCBS.
1 .  Thorp and B r u n s k i l l ,  J .  Am. C. S . ,  ( 1 9 1 5 ) ,  37 ,  1 2 5 8 .
2 .  Ullmann and E r n s t ,  B e r . ,  (1 9 0 6 ) ,  3 9 ,  2 9 8 .
3 .  A s ton  and Ramsay* J .  C. S. (1 8 9 4 ) ,  1 6 7 .
4 .  B e m t h s e n  and H ess ,  B e r . ,  ( 1 8 8 5 ) ,  1 8 ,  6 8 9 .
5 .  J e n s e n  and R e th w is c h ,  J .  Am. C. S . ,  ( 1 9 2 8 ) ,  50 ,  1 1 4 4 .
6 .  B e r n t h s e n , Ann. ,  ( 1 8 8 4 ) ,  2 2 4 , 35 .
7 .  K o en ig s ,  B e r . ,  ( 1 8 9 9 ) ,  32,  3607 .
8 .  P o r a i - K o s c h i t z ,  Z e i t ,  B a r b .  I n d . ,  (1907) , j5, 2 9 1 .
9 .  M i l l s  and Smith ,  J .  C. S . ,  ( 1 9 2 2 ) ,  2 72 4 .
1 0 .  Ullmann and Wenner, A n n . ,  (1 9 0 3 ) ,  5 2 7 . 1 20 .
1 1 .  W hi tby ,  J .  Roy. S oc .  A r t s ,  (1 9 4 1 ) ,  8 9 ,  706.
1 2 .  Leudhs ,  B e r . ,  (19 0 7 ) ,  4 0 ,  1083 .
1 3 .  P r i e d l a n d e r ,  B e r . ,  ( 1 9 0 5 ) ,  j38, 2840 .
1 4 .  B u la c h , B e r . ,  (1 88 7 ) ,  20,  2047 .
1 5 .  Loew, B e r . ,  (1903) ,  36,  1670 .
1 6 .  Rupe and P o r a i - K o s c h i t z ,  Z e i t .  P a r b . I n d . ,  (1906), J5, 317.
1 7 .  Hamer,  J .  C. S . ,  ( 1 9 3 0 ) ,  997 .
1 8 .  Kaufmann and A l b e r t i n i , B e r . ,  ( 1 9 1 1 ) ,  44 ,  2 0 5 2 .
1 9 .  Ullmann and Wenner, A nn . ,  ( 1 9 0 3 ) ,  3 2 7 , 120 .
2 0 .  Ullmann and Maricf, B e r . ,  (19 02 ) ,  34, 4313 .
2 1 .  Banda, B e r . ,  (1912) ,  45 ,  178 7 .
2 2 .  Browning,  Cohen, e t  a l . ,  p r o c  .Boy . S o c . ,  B, (1 9 2 6 ) ,  1 0 0 ,2 9 3 .
2 3 .  " " " " "   (1 9 2 9 ) ,  1 0 5 .  99.
VLIST OP BFFSBMOSS ( c o n t d .)





2 9 .  A l b e r t  a n d L i n n e l l ,  J .  C. S . ,  ( 1 9 3 6 ) ,  8 9 .
3 0 .  M " ” J .  C. S . ,  ( 1 9 3 6 ) ,  1614 .
31 . » ” » J .  C. S . ,  (1938)  , 2 2 .
3 2 .  A l b e r t ,  D y e r ,  a n d L i n n e l l ,  q ,u a r t . J  .P h a r m . , (1 9 3 7 ) ,  1 0 ,6 4 9 .
3 3 .  A l b e r t ,  F r a n c i s ,  G a r ro d ,  a n d L i n n e l l ,  B r i t  . J  .Exp . P a t h . ,
(1938).,  1 9 ,  4 1 .
3 4 .  A l b e r t ,  B u b b o , and G o ld a c re ,  N a t u r e ,  (1 9 4 1 ) ,  1 4 7 ,  332.
" " ,f 11 M 11 ( 1 9 3 2 ) ,  1 10 ,  249.
" H " " " " ( 1 9 3 3 ) ,  1 13 ,  2 9 3 .
» » » " " ” (1933) , 113 ,  300-
11 " " H " " (1 9 3 4 ) ,  115 ,  1 .
INTRODUCTION .
The r e l a t i o n s h i p  be tw een  t h e  chem ica l  s t r u c t u r e  o f  a  
compound and i t s  t h e r a p e u t i c  p r o p e r t i e s  was n o t  s t u d i e d  on a  
s c i e n t i f i c  b a s i s  u n t i l  a l i t t l e  o v e r  t h i r t y  y e a r s  ago when 
E h r l i c h  i n t r o d u c e d  t h e  t e r m  " c h e m o th e ra p y ” t o  d e s c r i b e  t h i s  
new f i e l d  o f  s t u d y  and f o r m u l a t e d  i t s  f i r s t  b road  h y p o t h e s e s  . 
S in c e  t h e  e a r l y  work o f  E h r l i c h  a  v a s t  amount o f  r e s e a r c h  has  
been  c a r r i e d  ou t  i n  c h em o th e rap y .  In  s p i t e  o f  t h i s ,  t h e  
r e l a t i o n s h i p  be tw een  chem ica l  s t r u c t u r e  and t h e r a p e u t i c  
p r o p e r t i e s ,  e x c e p t  f o r  a  few g e n e r a l i s a t i o n s ,  s t i l l  r em a ins  
o b s c u r e ,  t h e  c h i e f  d i f f i c u l t y  b e in g  th e  l a c k  o f  knowledge 
c o n c e rn in g  th e  e x a c t  mechamism b y  which  known d ru gs  a c t .  
N e v e r t h e l e s s  r e s e a r c h  on chem otherapy  h a s  produced  many new 
d r u g s  o f  o u t s t a n d i n g  v a lu e  i n  t h e  t r e a t m e n t  o f  d i s e a s e  and w i l l  
d o u b t l e s s  p roduce  many more b e f o r e  i t  has  u n r a v e l l e d  even a 
f r a c t i o n  o f  t h e  m y s t e r i e s  which  a t  p r e s e n t  p r e v e n t  a complete  
u n d e r s t a n d i n g  o f  th e  mode o f  a c t i o n  o f  d r u g s .
I t  i s  n o t  i n t e n d e d  t o  r e v i e w  in  t h i s  I n t r o d u c t i o n  th e  
r i s e  o f  chem othe rapy  from t h e  e x p e r im e n t s  o f  E h r l i c h  on d y e -  
s t u f f s  and a r s e n i c a l s ,  e f f e c t i v e  c h i e f l y  a g a i n s t  t ryp ano so m es  
and s p i r o c h a e t e s , t o  t h e  t r i u m p h s  o f  t h e  l a s t  few y e a r s  i n  th e  
i n t r o d u c t i o n  o f  t h e  s u l p h o n a m i d e s , e f f e c t i v e  a g a i n s t  b a c t e r i a l  
i n f e c t i o n s ,  s i n c e  t h i s  has been done on numerous o c c a s i o n s  
l a t e l y  by  l e c t u r e r ?  b e f o r e  th e  v a r i o u s  l e a r n e d  s o c i e t i e s .  In 
t h i s  c o n n e c t io n  t h e  a u t h o r  has  found th e  two l e c t u r e s  d e l i v e r e d
b y  D r .  G . S . Whitby  ( E e f . l l )  b e f o r e  t h e  R o y a l  S o c i e t y  o f  A r t s ,  
v e r y  u s e f u l  and i n s t r u c t i v e .  I t  i s  i n t e n d e d  h e r e ,  ho w e v e r ,  to  
r e f e r ,  v e r y  b r i e f l y ,  o n l y  to  t h o s e  a s p e c t s  o f  c h em o th e rap y  
w h ich  foxm t h e  b a s i s  o f  t h i s  r e s e a r c h .
I t  i s  w e l l -know n t h a t  many compounds i n  t h e  q u i n o l i n e  
g roup  a r e  v a l u a b l e  t h e r a p e u t i c  a g e n t s .  A s e r i e s  o f  s t y r y l  ( I )  
and a n i l  (I I ) d e r i v a t i v e s  o f  q u i n o l i n e  h a s  w i t h i n  r e c e n t  y e a r s  
b een  s t u d i e d  by Browning and co -w o rk e rs  (Reffc. 22/8):
These  w o rk e rs  examined t h e  e f f e c t  on t h e r a p e u t i c  
a c t i v i t y  o f  s u b s t i t u e n t  g roups  ( c h i e f l y  p r im a r y  amino,  o r  
t e r t i a r y  amino) i n  t h e  benzene and q u i n o l i n e  n u c l e i .  They n o t  
o n l y  a r r i v e d  a t  c e r t a i n  g e n e r a l i s a t i o n s  o f  t h e o r e t i c a l  
i n t e r e s t ,  b u t  found t h a t  many o f  t h e  d e r i v a t i v e s  examined 
p o s s e s s e d  a n t i s e p t i c  and  t r y p a n o c i d a l  p r o p e r t i e s .
D e r i v a t i v e s  o f  a c r i d i n e  (which  i t s e l f  may be r e g a r d e d  as  
a  d e r i v a t i v e  o f  q u i n o l i n e )  have a l s o  been t h e  s u b j e c t  o f  much 
c h e m o th e r a p e u t i c  i n v e s t i g a t i o n .  A c r i f l a v i n e  ( I I I )  i s  w e l l  - 
known a s  a pow erfu l  a n t i s e p t i c ;  i t  a l s o  p o s s e s s e s  some 




The a c r i d i n e  n u c l e u s  a p p e a r s  to  be c a p a b le  o f  g r e a t  
a n t i s e p t i c  a c t i o n  on  t h e  i n t r o d u c t i o n  o f  a m in o -g ro u p s  i n  
c e r t a i n  p o s i t i o n s ,  and t h e  r e l a t i o n s h i p  be tw een  a n t i s e p t i c  
p r o p e r t i e s  and p o s i t i o n  o f  s u b s t i t u e n t  amino g roups  h a s  been 
i n v e s t i g a t e d  r e c e n t l y  by  A l b e r t  and c o -w o rk e r s  (Ref s .  2 9 / 3 4 )  .
The r e s e a r c h  u n d e r t a k e n  by  t h e  a u t h o r  e v o lv e d  f rom  a 
c o n s i d e r a t i o n  o f  t h e  above f a c t s .  The a c t i v i t y  o f  t h e  s t y r y l - 
q u i n o l i n e s  s u g g e s t e d  t h a t  s t y r y l - a c r i d i n e s  ( e . g .  IV) m ig h t  a l s o  
be a c t i v e ,  and t h a t  t h e  p r e s e n c e  o f  a m in o -g ro u p s  i n  t h e  
a c r i d i n e  n u c le u s  m igh t  f u r t h e r  enhance  a c t i v i t y  (V) .
Hence a s e r i e s  o f  d e r i v a t i v e s  o f  5 - s t y r y l a c r i d i n e  was 
p r e p a r e d  and t h e  i n f l u e n c e  on t h i e r a p e u t i c  a c t i v i t y  o f  v a r i o u s  
s u b s t i t u e n t  g r o u p s  ( c h i e f l y  amino) i n  t h e  benzene and a c r i d i n e  
n u c l e i  s t u d i e d .  The p r e p a r a t i o n  o f  t h e s e  s t y r y l  d e r i v a t i v e s  
l e d  to  t h e  i s o l a t i o n ,  as  i n t e r m e d i a t e s ,  o f  c e r t a i n  amino -5 -  
m e t h y l a c r i d i n e s  ( e . g .  V I ) which  were a l s o  s u b m i t t e d  to  
t h e r a p e u t i c  t e s t s  an d ,  i n c i d e n t a l l y  . p e r m i t t e d  t h e  t h e r a p e u t i c  
e f f e c t  o f  r e p l a c i n g  th e  5 - s t y r y l  group  by m ethy l  t o  be o b se rv e d .  
In  a l l  c a s e s  t h e  c o r r e s p o n d in g  a c r i d i n i u m  s a l t s  , u s u a l l y
m e t h o c h l o r i d e s  ( e . g .  V I I ) were a l s o  p r e p a r e d  and t h e i r
IV V
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t h e r a p e u t i c  p r o p e r t i e s  t e s t e d  , s i n c e  t h e  change from t r i v a l e n t  
t o  p e n t a v a l e n t  n i t r o g e n  in  q u i n o l i n e  and a c r i d i n e  compounds 
g e n e r a l l y  en h an c es  a c t i v i t y .
The a r ra n g em e n t  o f  th e  s u b j e c t  m a t t e r  i n  t h e  t h e s i s  
f o l l o w s  t h e  o r d e r  o f  t h e  chem ica l  w ork ,  and i s  b r o a d l y  d i v i d e d  
i n t o  two s e c t i o n s ,  t h e o r e t i c a l  and p r a c t i c a l .  The T h e o r e t i c a l  
S e c t i o n  i s  d i v i d e d  i n t o  f i v e  p a r t s ,  t h e  f i r s t  f o u r  o f  which  
d e a l  c h i e f l y  w i th  chem ica l  c o n s i d e r a t i o n s  , t h e  r e s u l t s  o f  th e  
t h e r a p e u t i c  t e s t s  on t h e  compounds p r e p a r e d  b e in g  t a b u l a t e d  
w i t h o u t  comment a t  t h e  end o f  each  o f  t h e  f o u r  p a r t s .  I n  t h e  
f i f t h  p a r t  o f  t h e  T h e o r e t i c a l  S e c t i o n  th e  r e s u l t s  o f  t h e  
t h e r a p e u t i c  t e s t s  a r e  d i s c u s s e d  i n  r e l a t i o n  to  t h e  c h em ica l  
s t r u c t u r e s  c o n c e rn e d .  The E x p e r i m e n t a l  S e c t i o n  c o n t a i n s  t h e  
p r a c t i c a l  d e t a i l s  o f  t h e  chem ica l  work and i s  d i v i d e d  i n t o  
f o u r  p a r t s  which c o r re sp o n d  to  t h e  f i r s t  f o u r  p a r t s  o f  t h e  
T h e o r e t i c a l  S e c t i o n .
P a r t s  I - IV o f  bo th  T h e o r e t i c a l  and E x p e r i m e n t a l  
S e c t i o n s  have been  compiled  a c c o r d i n g  to  t h e  p r i n c i p a l  g e n e r a l  
ch em ica l  r e a c t i o n s  employed.  Thus P a r t  I d e a l s  w i t h  t h e
VI V II
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s y n t h e s i s  o f  d e r i v a t i v e s  o f  5 - m e t h y l a c r i d i n e  from 5 - n i t r o - 2 -  
c h l o r o - a c e t o p h e n o n e  and  s u b s t i t u t e d  a n i l i n e s : -
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P a r t  I I  d e a l s  w i t h  t h e  c o n d e n s a t i o n  o f  5 - m e t h y l a c r i d i n e  
w i t h  s u b s t i t u t e d  b e n z a ld e h y d e s  to  form s t y r y l - a c r i d i n e s  , a n d ,  
i n  P a r t  I I I  t h i s  work i s  e x te n d e d  to  t h e  d e r i v a t i v e s  o f  5 -  
m e t h y l a c r i d i n e : -
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P a r t  IV d e a l s  w i t h  t h e  p r e p a r a t i o n  o f  a c r i d i n i u m  s a l t s  
from s u i t a b l e  compounds p r e p a r e d  i n  P a r t s  I  -  I I I , g e n e r a l l y  by 
combining such compounds w i th  m ethy l  p - t o l u e n e s u l p h o n a t e  and 
h y d r o l y s i n g  t h e  p r o d u c t s  w i th  h y d r o c h l o r i c  a c i d : -




W h i l s t  t h e  work t h r o u g h o u t  P a r t s  I  - IV h a s  had  a s  i t s  
c h i e f  o b j e c t  t h e  p r e p a r a t i o n  o f  compounds s u i t a b l e  f o r  
t h e r a p e u t i c  t e s t i n g ,  s e v e r a l  o t h e r  r e l a t e d  new compounds h a v e  
b e en  i s o l a t e d  and d e s c r i b e d  . O r i g i n a l  work on t h e  fu n d a m e n ta l  
c hem ica l  r e a c t i o n s  i n v o l v e d  has  a l s o  been  c a r r i e d  o u t .
The d i v i s i o n  o f  t h e  t h e s i s  i n t o  T h e o r e t i c a l  and 
E x p e r i m e n t a l  S e c t i o n s  i s  n o t  e n t i r e l y  r i g i d ;  some o v e r l a p p i n g  
i n  f u n c t i o n  between t h e s e  two S e c t i o n s  may h ave  o c c u r r e d  
o c c a s i o n a l l y .  I t  h a s  been  th e  a im  t h r o u g h o u t ,  how ever ,  to  d e a l  
i n  t h e  T h e o r e t i c a l  S e c t i o n  w i t h  t h e  d eve lopm en t  o f  t h e  work as  
a w h o le ,  i n c l u d i n g  c o n n e c t i o n s  w i t h  t h e  l i t e r a t u r e ,  c o ­
o r d i n a t i o n  o f  t h e  p r a c t i c a l  w o rk ,  and d i s c u s s i o n  o f  p ro b lem s  
a r i s i n g  i n  t h e  p r a c t i c a l  work;  t h e  E x p e r i m e n t a l  S e c t i o n  d e a l s  
w i t h  t h e  p r a c t i c a l  d e t a i l s  o f  t h e  s e p a r a t e  p i e c e s  o f  c h e m ic a l  
work,  w hich  c o n ta in  ,h o w e v e r , s u f f i c i e n t  r e f e r e n c e s  t o  t h e  
t h e o r e t i c a l  m a t t e r  to  p r e v e n t  them  b e in g  a  mere c a t a l o g u e  o f  
e x p e r i m e n t s ,  p r e p a r a t i o n s ,  and p r o p e r t i e s .
v:. >■:- >: v-
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G e n e ra l  C o n s i d e r a t i o n s  .
As p o i n t e d  o u t  i n  t h e  I n t r o d u c t i o n ,  one o f  t h e  p r i m a r y
aims o f  t h i s  r e s e a r c h  h a s  b een  t h e  p r e p a r a t i o n  o f  s t y r y l -  
a c r i d i n e s  w i t h  am in o -g ro up s  i n  t h e  a c r i d i n e  n u c l e u s .  Only  
5 - s t y r y l - a c r i d i n e s  have been  c o n s i d e r e d  i n  t h i s  work and t h e s e  
have  been  p r e p a r e d  from t h e  c o r r e s p o n d i n g  5 - m e t h y l a c r i d i n e s  
( s e e  P a r t s  I I  and I I I )  by  con d en s in g  th e  l a t t e r  w i t h  c e r t a i n  
s u b s t i t u t e d  b e n z a l d e h y d e s , e . g . : -
The f i r s t  n e c e s s i t y  i n  p r e p a r i n g  s t y r y l - a c r i d i n e s  w i t h
am in o -g ro u p s  i n  t h e  a c r i d i n e  n u c l e u s  i s  t h e r e f o r e  t h e  
p r e p a r a t i o n  o f  s u i t a b l e  d e r i v a t i v e s  o f  5 - m e t h y l a c r i d i n e  . I t  
w i l l  be s e e n  from t h e  above example t h a t  s u b s t i t u e n t  g ro u p s  X 
and Y must  n o t ,  a t  t h i s  s t a g e ,  be f r e e  am ino -g rou p s  s i n c e  
t h e s e  a r e  th e m s e lv e s  c a p a b le  o f  r e a c t i n g  w i t h  t h e  a ld e h y d e  t o  
form a n i l s .  Thus X and Y must be g roups  such  a s  n i t r o  o r  
a c e t y l a m i n o ,  w hich  do n o t  r e a c t  w i t h  t h e  a l d e h y d e ,  y e t  a r e  
c ap a b le  o f  r e a d y  c o n v e r s i o n  t o  t h e  am ino-g roup  once t h e  
s t y r y l - a c r i d i n e  has  been  fo rm ed .
8 .
In  a d d i t i o n  t o  t h e  r e q u i r e m e n t s  f o r  s t y r y l - f o r m a t i o n  
h o w e v e r ,  c e r t a i n  s u b s t i t u t e d  5 - m e t h y l a c r i d i n e s  w e re  a l s o  
p r e p a r e d  f o r  t h e r a p e u t i c  t e s t i n g  t h e m s e l v e s ,  t h e  s u b s t i t u e n t  
g r o u p s  b e in g  c h i e f l y  a m i n o - g r o u p s , and t h e  compounds g e n e r a l l y  
s u b m i t t e d  f o r  t h e  t e s t s  a s  h y d r o c h l o r i d e s .  These  amino - m e th y l - 
a c r i d i n e s  were  a l s o  c o n v e r t e d ,  f o r  t h e r a p e u t i c  t e s t i n g ,  to  
a c r i d i n i u m  s a l t s ,  u s u a l l y  metho c h l o r i d e s  ( see  P a r t  I V ) ;  t h i s  
r e q u i r e d  t h e  p r e p a r a t i o n  o f  t h e  c o r r e s p o n d in g  a c e t y l a m i n o - 
m e t h y l a c r i d i n e s , s i n c e  f r e e  a m ino -g rou p s  might  have  been  
m e t h y l a t e d  i n  t h e  p r o c e s s  o f  a c r i d i n i u m  s a l t  f o r m a t i o n  w i th  
m e th y l  p - t o l u e n e s u l p h o n a t e  .
Hence t h e  5 - m e t h y l a c r i d i n e  d e r i v a t i v e s  p r e p a r e d  i n  t h i s  
p a r t  o f  t h e  work were o f  t h r e e  p r i n c i p a l  t y p e s  (ex am p les  
chosen  from t h e  3 : 7 - s u b s t i t u t e d  s e r i e s ) : -
( i )  Those s u i t a b l e  f o r  c o n v e r s io n  to  s t y r y l - a c r i d i n e s  as  
i n  P a r t  I I I :
( i i i )  Those s u i t a b l e  f o r  c o n v e r s io n  to  a c r i d i n i u m  s a l t s  a s  
i n  P a r t  IV:
The problem o f  p r e p a r i n g  t h e s e  n i t r o ,  amino, and acetylamino
NffC ocH3
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( i i )  Those im m e d ia te ly  s u i t a b l e  f o r  t h e r a p e u t i c  t e s t i n g  
t h e m s e lv e s  :
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d e r i v a t i v e s  o f  5 - m e t h y l a c r i d i n e  w i l l  now "be c o n s i d e r e d .  I t  
w i l l  be e v i d e n t  t h a t  5 - m e t h y l a c r i d i n e  i t s e l f  i s  n o t  a  s u i t a b l e  
s t a r t i n g  m a t e r i a l  f o r  t h i s  work s i n c e  t h e  d i r e c t  i n t r o d u c t i o n  
o f  a s u b s t i t u e n t  g roup  would r a i s e  t h e  d i f f i c u l t y  o f  d e t e r m i n ­
i n g  t h e  p o s i t i o n  t a k e n  up  by  such  a g roup  e n t e r i n g  t h e  m o le c u le .  
F u r t h e r ,  when 5 - m e t h y l a c r i d i n e  i s  n i t r a t e d ,  t h e  m e th y l  group 
i s  o x i d i s e d  t o  c a rb o x y l  ( B e r n t h s e n ,  R e f .  6 ) .  Hence a  method 
was sou g h t  f o r  s y n th e s i s in g  these 5 - m e t h y l a c r i d i n e s  f rom  s u i t a b l e  
a r o m a t i c  compounds.
A l though  no am in o - 5 - m e t h y l a c r i d i n e s  have  h i t h e r t o  been  
d e s c r i b e d ,  an u n s u c c e s s f u l  a t t e m p t  t o  s y n t h e s i s e  3 -amino-5  - 
m e t h y l a c r i d i n e  was made by B e r n th s e n  and Hea® (R e f .  4 ) .  These  
w o r k e r s  u sed  a s  s t a r t i n g  m a t e r i a l s  p -a m in o - d ip h e n y la m in e  and 
a c e t i c  a c i d ,  t h e  p r o c e s s  r e c a l l i n g  t h a t  f o r  p r e p a r i n g  5 - m e t h y l "  
a c r i d i n e  i t s e l f  ( s e e  page 13b)
More r e c e n t l y  Je n se n  and B s th w is c h  (R e f .  5 )  have 
d e s c r i b e d  t h e  p r e p a r a t i o n  o f  v a r i o u s  a c r i d i n e  d e r i v a t i v e s ,  
i n c l u d i n g  5 - m e t h y l a c r i d i n e s , by t h e  f o l lo w in g  g e n e r a l  r e a c t i o n  
(R - H , CHg- 1 o r  CgHg R1 * CH^-, NOg-, o r  a lk o x y ;  R ! b e in g  
e i t h e r  o - o r  p - to  Br) : -
1 0 .
Thus f o r  t h e  p r e p a r a t i o n  o f  3 - n i t r e - 5 -m eth y l  a c r i  d in e  , 
t h e s e  w o r k e r s  condensed  o - a m in o -a c e to p h e n o n e  w i th ,  p - n i t r c -  
h ro  mo "benzene : -
In  t h e  same p a p e r  J e n se n  and B e th w isch  a l s o  d e s c r i b e  
an a l t e r n a t i v e  method f o r  p r e p a r i n g  3 - n i t r o - 5 - m e t h y l a c r i d i n e ,  
s t a r t i n g  f rom  5 - n i t r o - 2 - c h l o r o a c e to p h e n o n e  and a n i l i n e ; -
R egard ing  t h e  g e n e r a l  a p p l i c a t i o n  o f  t h i s  l a s t  r e a c t i o n  
J e n s e n  and B e th w isch  m e r e l y  s t a t e  t h a t  th e  f i r s t  s t a g e  o f  t h e  
c o n d e n s a t io n  a l s o  o c c u r s  u s in g  o -  and p - n i t r a n i l i n e s  in  p l a c e  
o f  a n i l i n e ,  w i t h o u t ,  how ever ,  d e s c r i b i n g  t h e  p r o d u c t s ,  which  
t h e y  s t a t e  "would g iv e  d i n i t r o m e t h y l a c r i d i n e s  i n  t h e  f i n a l  
s t e p  o f  t h e  r e a c t i o n s " .
The r e l a t i v e  m e r i t s  o f  t h e  above two m ethods o f  p r e p a r ­
ing  3 - n i t r o - 5 - m e t h y l a c r i d i n e  were now c o n s i d e r e d  i n  t h e  l i g h t  
o f  t h e i r  p o s s i b l e  u s e  a s  g e n e r a l  p r o c e s s e s  f o r  p r e p a r i n g  t h e  
t y p e  o f  5 - m e t h y l a c r i d i n e  d e r i v a t i v e  r e q u i r e d  i n  t h i s  r e s e a r c h
In  th e  f i r s t  method the o n l y  s u i t a b l e  5 - m e t h y la c r id in e s  
o b t a in a b le  by t h e  genera l  r e a c t io n  as  i t  s ta n d s  are 1 - n i t r o  -  
5 - m e t h y l a c r i d i n e  and 3 - n i t r o - 5 - m e t h y l a c r i d i n e  (u s in g  r e s p e c t -  
i v e l y  o-  and p - n i t r o t r o m o h e n z o n e  w it h  the  o - a m i n o - a c e t o p h e n o n e ;
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t h e  u se  o f  m -n i t ro b ro m o b e n z en e  would p r o b a b l y  r e s u l t  i n  a  
m i x t u r e  o f  2 -  and 4 - n i t r o - 5  maethyl a c r i  d i n e s  d i f f i c u l t  to  
separate.)* f u r t h e r  e x t e n s i o n  o f  t h e  r e a c t i o n  i s ,  o f  c o u r s e ,  
p o s s i b l e ,  by u s in g  e i t h e r
( i )  N i t r o  o r  a c e ty l a m i n o  d e r i v a t i v e s  o f  o - a m in o a c e to p h e n o n e
o r
( i i )  D i n i t r o  -b i iomobenzenes .
The o b j e c t i o n  t o  i te m  ( i )  i s  t h a t  such  d e r i v a t i v e s  
would be t e d i o u s  to  p r e p a r e ;  i t e m  ( i i )  would r e s u l t  i n  d i ­
n i t r o  - m e t h y l a c r i d i n e s  b e in g  produced  wMch y i e l d  on r e d u c t i o n  
d iam ino  - m e t h y l a c r i d i n e s  h a v in g  b o t h  am in o -g ro u p s  i n  t h e  same 
b en zen e  n u c l e u s  o f  t h e  a c r i d i n e  m o le c u le  and t h i s  m ig h t  be a  
d i s a d v a n t a g e  f rom  t h e  t h e r a p e u t i c  p o i n t  o f  v iew ,  s i n c e  A l b e r t  
and L i n n e l l  (Re f  .3^3) ha ve shown t h a t  t h e  d i a m i n o - a c r i d i n e s  
w i t h  b o t h  am ino -g ro u p s  i n  t h e  same r i n g  a r e  e i t h e r  t o o  t o x i c  o r  
t o o  u n s t a b l e  f o r  u s e .
The second method o f  s y n t h e s i s ,  s t a r t i n g  from 5 - n i t r o -
2 - c h l o r o a c e to p h e n o n e  , seemed to  o f f e r  b e t t e r  p o s s i b i l i t i e s  and 
was the  method a d o p te d  i n  t h i s  w o rk ,  f o r  many s u b s t i t u t e d  
a n i l i n e s  could  be t r i e d  i n  p lace ,  o f  a n i l i n e ,  t h e  r e s u l t a n t  
a c r i d i n e s  a lw ay s  h av in g  a n i t r o - g r o u p  i n  p o s i t i o n  3 i n  one 
r i n g ,  and t h e  new s u b s t i t u e n t  group i n  t h e  o t h e r  r i n g ,  t h u s :
^  e t  a l .
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S in c e  t h e  n i t r o - g r o u p  i n  t h e  5 - n i t r o - 2 - c h i  o r  o - 
a c e to p h e n o n e  m o le c u le  a c t i v a t e s  t h e  c h l o r i n e  a to m ,  i t s  
p r e s e n c e  i n  t h e  k e to n e  i s  e s s e n t i a l  f o r  t h e  f i r s t  s t a g e  i n  t h e  
above  c o n d e n s a t i o n ,  and t h e  r e s u l t a n t  a c r i d i n e  d e r i v a t i v e s  
t h e r e f o r e  a l l  h ave  a  n i t r o - g r o u p  i n  p o s i t i o n  3 .  (Time d id  n o t  
p e r m i t  o f  an i n v e s t i g a t i o n  i n t o  t h e  p r e p a r a t i o n  and u se  o f  
o t h e r  n i t r o - 2 - c h l o r o a c e t o p h e n o n e s  i n  t h i s  c o n n e c t i o n ) .
A l th o u g h  t h i s  means t h a t  v a r i a t i o n s  i n  t h e  n a t u r e  and p o s i t i o n  
o f  o t h e r  s u b s t i t u e n t  g roups  have  to  be c o n f in e d  t o  p o s i t i o n s  
6 ,  7 ,  8 ,  o r  9 ,  t h e  c o n s t a n t  p r e s e n c e  o f  a 3 - n i t r o - g r o u p  i n  t h e  
5 - m e t h y l a c r i d i n e s  s y n t h e s i s e d  t h i s  way i s  o f  a d v a n t a g e  from 
t h e  t h e r a p e u t i c  p o i n t  o f  v iew ,  f o r  on r e d u c t i o n  an a m in o -g ro u p  
i s  t h u s  o b t a i n e d  i n  p o s i t i o n  3;  A l b e r t  and L i n n e l l  ( R e f . 31 ) 
h a v e  shown t h a t  t h e  a m ino-g roup  i n  p o s i t i o n  3 i n  t h e  a c r i d i n e  
m o le c u le  i s  o n l y  s l i g h t l y  l e s s  a c t i v e  and much l e s s  t o x i c  t h a n  
t h e  amino-group  i n  p o s i t i o n  2 ,  w h ich  c a u s e s  marked a n t i s e p t i c  
p r o p e r t i e s  to  a p p e a r  i n  t h e  a c r i d i n e  m o l e c u l e .
The p o s s i b i l i t y  o f  p r e p a r i n g  3 - n i t r o - 5 - m e t h y l a c r i d i n e  
from 5 - n i t r o  - 2 - c h l o r o a c e to p h e n o n e  and a n i l i n e  i n  one s t a g e ,  
i n s t e a d  o f  in  t h e  two s t a g e s  d e s c r i b e d  by J e n s e n  and R e thw isch  
was su g g e s te d  by t h e  work o f  Ullmann and E r n s t  ( R e f .  2)  who 
p r e p a r e d  3 - n i t r o - 5 - p h e n y l a c r i d i n e  f rom 5 - n i t r o - 2 - c h l o r o b e n z o -  
phenone  and a n i l i n e  n o t  o n l y  by  t h e  a n a lo g o u s  t w o - s t a g e  method 
u s e d  by  Je n se n  and R e thw isch  ( i n v o l v i n g  i s o l a t i o n  o f  t h e  
i n t e r m e d i a t e  d ip h en y lam in e  d e r i v a t i v e ) ,  b u t  a l s o  i n  one s t a g e ,
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a s  f o l l o w s : -
*0?* v0 ^CxSo
I f  t h i s  o n e - s t a g e  method cou ld  he e x t e n d e d  to  t h e  
g e n e r a l  p r e p a r a t i o n  o f  5 - m e t h y l a c r i d i n e s  c o n te m p la te d  h e r e ,  
t im e  m ig h t  he  saved  and b e t t e r  y i e l d s  o b t a i n e d .  Hence i t  was 
d e c id e d  t o  i n v e s t i g a t e  f u l l y  t h i s  p o s s i b i l i t y  i n  t h e  c a s e  o f  
5 - n i t r o - 2 - c h l o r o a c e t o p h e n o n e  and a n i l i n e  b e f o r e  p r o c e e d i n g  
w i th  t h e  e x p e r im e n t s  on t h e  s u b s t i t u t e d  a n i l i n e s .
H a v in g  rev iew ed  t h e  t y p e s  o f  5 - m e t h y l a c r i d i n e  
d e r i v a t i v e s  r e q u i r e d  h e r e  , and t h e  means whereby t h e y  can b e s t  
be p r e p a r e d ,  t h e  v a r i o u s  p o i n t s  a r i s i n g  i n  t h e  p r a c t i c a l  work 
w i l l  now be c o n s i d e r e d .  The o r d e r  i n  which t h i s  work 
d e v e lo p e d  was a s  f o l l o w s : -
The s y n t h e s i s  o f  5 - n i t r o - 2 - c h l o r o a c e t o p h e n o n e  was f i r s t  
c a r r i e d  o u t ,  a s  d e s c r i b e d  i n  t h e  l i t e r a t u r e ,  and some new 
f a c t s  e s t a b l i s h e d ,  i n c l u d i n g  t h e  i s o l a t i o n  o f  a  new s u b s t a n c e  
a s  a  b y - p r o d u c t  in  t h e  n i t r a t i o n  o f  o - c h lo r o a c e to p h e n o n e  .
H ex t  t h e  c o n d e n s a t io n  be tween 5 - n i t r o - 2 - c h l o r o a c e t o p h e n o n e  and 
a n i l i n e  was f u l l y  e x p l o r e d ;  i t  was shown t h a t  a l t h o u g h  t h e  
o n e - s t a g e  method o f  p r e p a r i n g  th e  a c r i d i n e  d e r i v a t i v e ,  
s u g g e s t e d  e a r l i e r ,  was u n s u c c e s s f u l ,  t h e  t w o - s t a g e  method o f  
J e n s e n  and R e th w isch  r e q u i r e d  m o d i f i c a t i o n  f o r  r e a s o n a b l e  
y i e l d s  o f  p ro d u c t  to  be o b t a i n e d .  H av ing  t h e n  c o n v e r te d  t h e
3 - n i t r o - 5 - m e t h y l a c r i d i n e  i n t o  o t h e r  new r e l a t e d  m e t h y l a c r i d i n e s
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f o r  t h e  p u r p o s e s  o u t l i n e d  e a r l i e r ,  t h e  r e a c t i o n  be tw een  5 -  
n i t r o - 2 - c h l o r o a c e t o p h e n o n e  and t h e  n i t r a n i l i n e s  was n e x t  
e x p l o r e d  , b u t  no c o n d e n s a t io n  p r o d u c t s  c o u ld  be i s o l a t e d  from 
t h i s  r e a c t i o n .  T h i s  f a i l u r e ,  a s  w i l l  be e x p l a i n e d  l a t e r ,  l e d -  
t o  e x p e r i m e n t s  on t h e  c o n d e n s a t io n  o f  5 - n i t r o - 2 - c h l o r o a c e t o -  
phen on e  w i t h  t h e  a m i n o a c e t a n i l i d e s ,w h ich  p roved  s u c c e s s f u l  
and  p r o v id e d  s e v e r a l  new 5 - m e t h y l a c r i d i n e s  o f  t h e  t y p e  r e q u i r e d .  
L a s t l y ,  t h e  r e a c t i o n  between 5 - n i t o - 2 - c h l o r o a c e t o p h e n o n e  and 
t h e  t c l u i d i n e s  was e x p lo r e d ,  w i t h  some s u c c e s s  i n  t h e  c a se  o f  
p - t o l u i d i n e ,  a s  a r e s u l t  o f  which  c e r t a i n  o t h e r  new m e t h y l ­
a c r i d i n e s  were  o b t a i n e d .
P u l l  p r a c t i c a l  d e t a i l s  o f  th e  work  o u t l i n e d  i n  th e  
above p a r a g r a p h  a p p e a r  i n  P a r t  I  o f  t h e  E x p e r i m e n t a l  S e c t i o n  
i n  t h e  above o r d e r .  The v a r i o u s  p o i n t s  a r i s i n g  from t h i s  work 
w i l l  now be d i s c u s s e d ,  f o l l o w in g  th e  same o r d e r .
P r e p a r a t i o n  o f  5 - n i t r o  -2 -cM .o ro ace to p heno n e  .
The method used  f o r  p r e p a r i n g  5 - n i t r o - 2 - c h l o r o a c e t o -  
phenone was t h a t  o f  Thorp and B r u n s k i l l  ( R e f .  1 ) ,  s t a r t i n g  
f rom o - c h l o r o b e n z o y l  c h l o r i d e ,  a c e t o a c e t i c  e s t e r  and sodium 
e t h o x i d e :
A t  CHiCO'CNa.-COOCjt.tfK- C H ,C oocz H5  C tf3  CW,
t 3 r i < t
Co Co t o  CO CO
k J  “+nk7^  K J  K J  W O
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The p r o p e r t i e s  o f  t h e  v a r i o u s  s u b s t a n c e s  o b t a i n e d  i n  
t h e  c o u rs e  o f  t h e  above s e r i e s  o f  r e a c t i o n s  were  found t o  a g r e e  
w i t h  t h o s e  d e s c r i b e d  i n  t h e  l i t e r a t u r e .  Owing t o  t h e  h i g h  
c o s t  o f  t h e  s t a r t i n g  m a t e r i a l ,  o - c h l o r o  benzo y l  c h l o r i d e ,  a  
c a r e f u l  r e c o r d  was k e p t  o f  t h e  y i e l d s  o b t a i n e d  e ac h  t im e  t h e  
p r o c e s s  was c a r r i e d  o u t .  The y i e l d s  were found t o  compare 
f a v o u r a b l y  w i t h  t h o s e  o b t a i n e d  by  T horp  and B r u n s k i l l ,  e x c e p t  
i n  t h e  f i n a l  s t a g e ,  when t h e  y i e l d  o b t a i n e d  i n  t h e  n i t r a t i o n  
o f  o - c h l o r o a c e to p h e n o n e  was c o n s i d e r a b l y  l e s s  t h a n  t h a t  
c la im e d  b y  t h e s e  w ork e r s  . On i n v e s t i g a t i o n  t h i s  l o s s  was 
shown t o  o c c u r  on c r y s t a l l i s i n g  t h e  c rud e  5 - n i t r o - 2 - c h l o r o  -  
a c e to p h e n o n e  f rom  a l c o h o l ,  when a b o u t  a  q u a r t e r  o f  t h e  s u b s t a n c e  
was l o s t  i n  t h e  m other  l i q u o r  a s  an u n c r y s t a l l i s a b l e  o i l .  The 
n a t u r e  o f  t h i s  o i l  was n o t  i n v e s t i g a t e d  f u l l y ,  a l t h o u g h  i t  was 
shown to  be n e i t h e r  5 - n i t r o  -2 - c h l o r o a c e t o p h e n o n e , to o  impure 
t o  c r y s t a l l i s e ,  n o r  s im p ly  unchanged o - c h l o r o a c e to p h e n o n e  .
A n o th e r  s u b s t a n c e ,  i n s o l u b l e  i n  a l c o h o l ,  was i s o l a t e d  
i n  t h e  c r y s t a l l i s a t i o n  o f  t h e  c rude  5 - n i t r o  - 2 - c h l o r o a c e t o p h e n - 
o n e ,  and was r e a d i l y  o b t a i n e d  c r y s t a l l i n e  from b e n z e n e .  The 
amount o f  t h i s  su b s ta n c e  o b t a i n e d  v a r i e d  w i t h  th e  b a t c h  o f  
o - c h l o r o b e n z o y l  c h l o r i d e  u s e d  i n i t i a l l y ,  ran g in g  from a lm o s t  
n i l  to  abou t  5% o f  t h e  c rude  5 - n i t r o - 2 - c h l o r o a c e t o p h e n o n e .  I t  
was th o u g h t  a t  f i r s t  t h a t  t h i s  m igh t  be a d i - n i t r o ,  o r  a n o t h e r  
m o n o - n i t r o ,  d e r i v a t i v e  o f  o - c h l o r o a c e to p h e n o n e  which  might  
t h e n  be o f  u se  i n  e x t e n d in g  th e  g e n e r a l  r e a c t i o n  whereby  t h e
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m e t h y l a c r i d i n e s  r e q u i r e d  f o r  t h i s  r e s e a r c h  were p r e p a r e d .  
A n a l y s i s  and m o l e c u l a r  w e ig h t  d e t e r m i n a t i o n  h a v e ,  h o w e v e r ,  
i n d i c a t e d  t h a t  t h e  fo rm u la  o f  t h e  s u b s t a n c e  i s  C^H^O^HgCl.
e t h y l - b e n z e n e s , none o f  which  i s ,  ho w ever ,  d e s c r i b e d  i n  t h e  
l i t e r a t u r e .  I t  was c o n s i d e r e d  t o  be o u t s i d e  t h e  sc o p e  o f  t h i s  
t h e s i s  t o  i n v e s t i g a t e  t h e  a c t u a l  o r i e n t a t i o n  o f  t h e  v a r i o u s  
g r o u p s  i n  t h i s  new s u b s t a n c e ,  s i n c e  i t  d i d  n o t  a p p e a r  t o  be o f  
u se  i n  t h e  p r e p a r a t i o n  o f  t h e  t y p e s  o f  compounds r e q u i r e d .  The 
p r o p e r t i e s  d e s c r i b e d  i n  t h e  E x p e r im e n ta l  S e c t i o n  (page 91 ) ,  
h o w e v e r ,  s t r o n g l y  s u p p o r t  t h e  v iew t h a t  i t  i s  a  d i n i t r o -  
c h l o r o e t h y l b e n z e n e . Thus a l t h o u g h  i n s o l u b l e  i n  c o ld  sodium 
h y d r o x i d e  s o l u t i o n ,  th e  s u b s t a n c e  d i s s o l v e d  on h e a t i n g  , 
p r o d u c i n g  a  r e d  s o l u t i o n  which  on c o o l i n g  and t r e a t i n g  w i t h  a  
s l i g h t  e x c e s s  o f  d i l u t e  h y d r o c h l o r i c  a c i d  became y e l l o w ,  
r e v e r t i n g  to  b r i g h t  r e d  on t h e  a d d i t i o n  o f  a  s l i g h t  e x c e s s  o f  
sod ium  h y d r o x id e  s o l u t i o n .  Assuming,  f o r  t h e  sa k e  o f  argument  
t h e  f o l l o w i n g  c o n s t i t u t i o n  f o r  t h e  d i n i t r o c h l o r o s t h y l b e n z e n e ,  
t h e  e f f e c t  o f  h e a t i n g  w i t h  sodium h y d r o x id e  s o l u t i o n  would be :
Thuk t h e  s u b s t a n c e  i s  t h o u g h t  to be one o f  t h e  d i n i t r o c h l o r o -
and t h e  i n d i c a t o r  phenomenon would be e x p l a i n e d  t h u s : -
O;
( r e d )(y e l lo w ;
oN«.
^  a t  l e a s t  not  with  the c h lo r in e  atom in  the n u c l e u s .
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A p o s s i b l e  e x p l a n a t i o n  o f  t h e  o c c u r r e n c e  o f  a  d i n i t r o - 
c h l o r o e t h y l b e n z e n e  i n  t h e  c ru d e  5 - n i t r o - 2 - c h l o r o a c e t o p h e n o n e  
may be a s  f o l l o w s .  I t  w i l l  be se en  from t h e  s e r i e s  o f  r e ­
a c t i o n s  r e p r e s e n t i n g  t h e  p r e p a r a t i o n  o f  5 - n i t r o - 2 - c h l o r o a c e t o  -  
phenone  f rom  o - c h l o r o b e n z o y l  c h l o r i d e  t h a t  i f  t h e  -CO- group  
o f  t h e  a c i d  c h l o r i d e  i s  r e p l a c e d  b y  a  “CHg- g r o u p ,  and i f  i n  
t h e  f i n a l  n i t r a t i o n  a  d i n i t r o  compound i s  fo rm ed ,  t h e  p r o d u c t  
w i l l  be  a  d i n i t r o c h l o r o e t h y l b e n z e n e : -
4 t  C H j C o - c N o - C O o C j H ^  c t t j C o o C i f f y  c « 3  c « 3
c # i  C H ^  C r iz
Thus t h e  f o r m a t io n  o f  t h e  d i n i t r o  c h l o r o e th y l b e n z e n e  
can  be e x p l a i n e d  i f  t h e  p r e s e n c e  i n i t i a l l y  o f  a  l i t t l e  o - c h lo r c r  
b e n z y l  c h l o r i d e  i s  a ssum ed ,  s i n c e  t h e  p r o d u c t s  a p p e a r i n g  i n  
t h e  above s e r i e s  o f  r e a c t i o n s  would s e p a r a t e  o u t  w i t h  th e  
c o r r e s p o n d i n g  p r i n c i p a l  p r o d u c t s  a t  e a c h  s t a g e ,  and would n o t  
be  s e p a r a t e d  from  them u n t i l  th e  l a s t  s t a g e  , s i n c e  o n ly  a t  
t h i s  s t a g e  was a n y  r i g o r o u s  p u r i f i c a t i o n  employed.  S in ce  t h e  
amount o f  t h e  d i n i t r o c h l o r o e t h y l b e n z e n e  o b t a i n e d  v a r i e d  w i t h  
t h e  b a t c h  o f  o - c h l o r o b e n z o y l  c h l o r i d e  p u r c h a s e d ,  and was some­
t i m e s  a lm o s t  n i l ,  i t  was th o u g h t  t h a t  th e  o - c h l o r o b e n z o y l  
c h l o r i d e  u se d  may o c c a s i o n a l l y  have  been  c o n ta m in a te d  w i th  a  
l i t t l e  o - c h l o r o b e n z y l  c h l o r i d e .  C o n s id e r in g  t h e  method 
commonly employed f o r  p r e p a r i n g  o - c h l o r o b e n z o y l  c h l o r i d e  i t  
w i l l  be s e en  t h a t  o - c h l o r o b e n z y l  c h l o r i d e  i s  a  p o s s i b l e
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i n t e r m e d i a t e  i n  t h e  p r o c e s s  and  t h e r e f o r e  a  p o s s i b l e  i m p u r i t y ;
CHZ^  oso a to  &
q  Q “- ^ Q
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5 - M e t h y l a c r i d i n e s  f rom t h e  r e a c t i o n  be tween  5 - n i t r o  - 2 - c h l o r o  -  
a ce to p h e n o n e  and a n i l i n e  .
B e f o r e  p r o c e e d in g  w i t h  t h e  p r e p a r a t i o n  o f  3 - n i t r o - 5 -  
m e t h y l a c r i d i m e  by  t h i s  r e a c t i o n ,  u s i n g  t h e  t w o - s t a g e  method o f  
J e n s e n  and R e th w isch  ( R e f .  5 ) ,  i t  was d e c i d e d ,  a s  e x p l a i n e d  
e a r l i e r  (page  1 2 )  > t o  i n v e s t i g a t e  t h e  p o s s i b i l i t y  o f  p r e p a r i n g  
t h e  compound from t h e  same r e a c t a n t s  i n  a  s i n g l e  s t a g e  a n a l o g ­
ous  t o  t h e  p r e p a r a t i o n  o f  3 - n i t r o  - 5 - p h e n y l a c r i d i n e  by Ullmann 
and E r n s t  (R ef  . 2 ) .  The r e l a t i o n s h i p  between t h e  two m ethods  
w i l l  be c l e a r  from t h e  f o l lo w in g  s c h e m e : -
x& *.,o ~ ^ o£o
*ooo
I n  each o f  t h e  c a se s  d e s c r i b e d  i n  t h e  l i t e r a t u r e  t h e
k e to n e  i s  b o i l e d  f o r  2 - 3 h o u r s  w i th  an e x c e s s  o f  a n i l i n e  i n
p r e s e n c e  o f  a  d e h y d r a t i n g  a g e n t  which a l s o  combines w i t h
h y d r o c h l o r i c  a c i d .  When anhydrous  p o ta s s iu m  c a r b o n a t e  i s  used
f o r  t h e  l a t t e r  p u r p o s e  b o th  Ullmann and E r n s t  ( R -  C H -) and
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J e n s e n  and R e th w is c h  ( R - C H ^ - )  r e p o r t  t h a t  t h e  i n t e r m e d i a t e
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d ip h e n y la m in e  d e r i v a t i v e  i s  t h e  p r o d u c t ;  t h i s  can t h e n  be 
r i n g - c l o s e d  i n  b o i l i n g  g l a c i a l  a c e t i c  a c i d  by  means o f  a  
l i t t l e  c o n c e n t r a t e d  s u l p h u r i c  a c i d ,  t o  g iv e  t h e  c o r r e s p o n d i n g  
a c r i d i n e  d e r i v a t i v e .  O n ly  Ullmann and E r n s t  (R = C g I ^ - )  h av e  
shown t h a t  by r e p l a c i n g  t h e  p o t a s s i u m  c a r b o n a t e  i n  t h e  i n i t i a l  
r e a c t i o n  m i x t u r e  by a n h y d ro u s  sod ium  a c e t a t e ,  t h e  a c r i d i n e  
d e r i v a t i v e  i s  t h e n  p ro d u ce d  d i r e c t l y .
E x p e r im e n t s  were  t h e r e f o r e  u n d e r t a k e n  by  t h e  a u t h o r  
( s e e  E x p e r im e n ta l  S e c t i o n ,  page 9 3 )  to  se e  i f  t h i s  l a s t  
f i n d i n g  o f  Ullmann and E r n s t  would a p p l y  i n  t h e  p r e p a r a t i o n  o f  
3 - n i t r o - 5 - m e t h y l a c r i d i n e  ( R - C H ^ - ) ,  i n  each  c a se  h e a t i n g  t h e  
r e a c t a n t s  i n  p r e s e n c e  o f  anhy d rou s  sodium a c e t a t e .  I n  t h e  
f i r s t  e x p e r i m e n t ,  f o l l o w i n g  c l o s e l y  t h e  a n a lo g o u s  method o f  
Ullmann and E r n s t  ( e x c e s s  a n i l i n e ;  2£  h o u r s  h e a t i n g  a t  t h e
O 0 Xb o i l ,  180 -  190 C) no c r y s t a l l i n e  p r o d u c t  was i s o l a t e d  from 
t h e  t a r r y  r e a c t i o n  m ass .  I n  su b s e q u e n t  e x p e r im e n t s  m o d i f i c a t ­
i o n s  were  i n t r o d u c e d  i n  an a t t e m p t  t o  p r e v e n t  t a r r i n g . Ho 
improvement  r e s u l t e d  on r e d u c in g  th e  t im e  o f  h e a t i n g  to  one 
h o u r .  By s t u d y i n g  the  e f f e c t  o f  g r a d u a l l y  i n c r e a s i n g  the
t e m p e r a t u r e  o f  t h e  r e a c t i o n  mass above 1 0 0 °C, i t  was o b se rv e d
o
t h a t  t a r r i n g  o n ly  s e t  i n  s e r i o u s l y  above 130 C. As a  r e s u l t
o f  t h i s  o b s e r v a t i o n  an e x p e r im e n t  was c a r r i e d  o u t  in  which  t h e
o
t e m p e r a t u r e  was k ep t  a t  125 0 ;  a  c r y s t a l l i n e  p r o d u c t  waB t h i s  
t im e  i s o l a t e d  b u t  p roved  on e x a m in a t io n  to  be t h e  i n t e r m e d i a t e  
d ip h e n y la m in e  d e r i v a t i v e ,  no a c r i d i n e  d e r i v a t i v e  b e in g  d e t e c t e d .
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The t a r r i n g  p ro d u ce d  i n  t h e  e a r l i e r  e x p e r i m e n t s  i s  p r o b a b l y
due  n o t  o n l y  t o  t h e  h i g h e r  t e m p e r a t u r e  employed b u t  a l s o  t o
t h e  p r e s e n c e  o f  e x c e s s  a n i l i n e ,  f o r  on r e p e a t i n g  t h e  f i r s t
o o
e x p e r im e n t  a t  180 - 190 C w i t h  o n l y  one  m o l e c u l a r  p r o p o r t i o n
o f  a n i l i n e ,  t h e  i n t e r m e d i a t e  d ip h e n y la m in e  d e r i v a t i v e  cou ld  
be  i s o l a t e d  c r y s t a l l i n e  f ro m  t h e  r e a c t i o n  m ass .  I n  none o f  
t h e  above c a s e s ,  ho w ever ,  cou ld  t h e  a c r i d i n e  d e r i v a t i v e  be 
i s o l a t e d  f ro m  t h e  r e a c t i o n  m a s s .
Hence t h e  a t t e m p t  t o  p r e p a r e  3 - n i t r o - 5 - m e t h y l a c r i d i n e  
i n  one s t a g e  , as  a b o v e ,  p ro v ed  u n s u c c e s s f u l .  S ince  t h e  
y i e l d s  o f  d ip h e n y la m in e  d e r i v a t i v e  o b t a i n e d  i n  t h e s e  e x p e r i ­
m ents  were  much s m a l l e r  th an  t h o s e  o b t a i n e d  i n  th e  improved 
J e n s e n  and R e th w is c h  method a b o u t  t o  be d i s c u s s e d ,  t h e  method 
u s i n g  sod ium  a c e t a t e  i n  t h e  r e a c t i o n  mass was n o t  exam ined  
f u r t h e r .
The p r e p a r a t i o n  o f  3 - n i t r o  -5 - m e t h y l a c r i d i n e  by  t h e
t w o - s t a g e  method o f  J e n s e n  and R e thw isch  i n  t h e  f i r s t  s t a g e
o f  w hich  th e  r e a c t a n t s  a r e  h e a t e d  w i t h  a n h y d ro u s  p o t a s s i u m
o o \c a r b o n a t e  (3 h o u r s  a t  170 - 180 CJ was n e x t  a t t e m p t e d .  Ho
c r y s t a l s  o f  t h e  i n t e r m e d i a t e  2 - a c e t y l - 4 - n i t r o - d i p h e n y l a m i n e
w ere  i s o l a t e d  however  from t h e  t a r r y  p r o d u c t .  S in c e  t h e  work
on t h e  u n s u c c e s s f u l  o n e - s t a g e  method above h a s  shown t h a t
t a r r i n g  i s  g r e a t l y  r educed  by  lo w e r in g  t h e  t e m p e r a t u r e  o f  
o
r e a c t i o n  to  125 C, a  second e x p e r im e n t  was c a r r i e d  o u t  i n
o
p r e s e n c e  o f  p o ta s s iu m  c a r b o n a t e  a t  125 C. An e x c e l l e n t
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y i e l d  o f  t h e  d i p h e n y la m in e  d e r i v a t i v e  was o b t a i n e d  t h i s  t i m e ,  
w i t h  o n l y  s l i g h t  t a r r i n g .  D e t a i l s  o f  t h e  p r o c e s s ,  w h ic h  
i n t r o d u c e d  o t h e r  m inor  m o d i f i c a t i o n s ,  a r e  g iv en  i n  t h e  
E x p e r i m e n t a l  S e c t i o n  (page  102) a s  an  improvement  on t h e  method 
o f  J e n s e n  and R e th w is c h .
The s e c o n d  s t a g e  o f  t h e  p r o c e s s  , nam e ly ,  r i n g - c l o s u r e  
o f  t h e  2 - a c e t y l - 4 - n i t r o - d i p h e n y l a m i n e , was found t o  t a k e  p l a c e  
r e a d i l y  a s  d e s c r i b e d  i n  t h e  l i t e r a t u r e ,  u s i n g  c o n c e n t r a t e d  
s u l p h u r i c  a c i d  i n  g l a c i a l  a c e t i c  a c i d .  C o n c e n t r a t e d  h y d r o ­
c h l o r i c  a c i d  was a l s o  o b s e r v e d  to  e f f e c t  t h i s  r i n g - c l o s u r e , 
th o u g h  n o t  so r e a d i l y  a s  c o n c e n t r a t e d  s u l p h u r i c  a c i d .
The y i e l d s  o b t a i n e d  i n  t h e  p r e p a r a t i o n  o f  3 - n i t r o - 5 -  
m e t h y l a c r i d i n e  above were  c a r e f u l l y  n o t e d  i n  r e l a t i o n  to  t h e  
p u r i t y  o f  t h e  s t a r t i n g  and i n t e r m e d i a t e  m a t e r i a l s  on a c c o u n t  
o f  t h e  h i g h  c o s t  o f  t h e s e  m a t e r i a l s .  I f  t h e  l a t t e r  were  to o  
im p u r e ,  c r y s t a l l i s a t i o n  o f  t h e  f i n a l  p r o d u c t  became d i f f i c u l t  
owing t o  t h e  l a r g e r  amount o f  a s s o c i a t e d  r e s i n o u a  m a t t e r ,  and 
much p ro d u c t  was l o s t  i n  t h e  m other  l i q u o r .  I f  on t h e  o t h e r  
hand t h e  s t a r t i n g  and i n t e r m e d i a t e  m a t e r i a l s  were  p u r i f i e d  by 
c r y s t a l l i s a t i o n ,  t h e  l o s s e s  e n c o u n te r e d  in  doing  so a l s o  
c o n s i d e r a b l y  re d u c e d  t h e  y i e l d  o f  f i n a l  p r o d u c t .  I t  was 
shown h ow ever ,  t h a t  b y  u s i n g  s t a r t i n g  and i n t e r m e d i a t e  
m a t e r i a l s ,  which  had been s e p a r a t e d  and  washed ( w i t h o u t  
c r y s t a l l i s i n g )  a s  d e s c r i b e d  i n  t h e  E x p e r i m e n t a l  S e c t i o n ,  t h e  
y i e l d  o f  f i n a l  p r o d u c t ,  b a s e d  on a  g iv e n  w e ig h t  o f  washed  5 -  
n i t r o - 2 - c h lo r o a c e to p h e n o n e  , was 12$ b e t t e r  t h a n  t h a t  o b t a i n e d
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i n  t h e  p r e p a r a t i o n  i n v o l v i n g  c r y s t a l l i s a t i o n  a t  e a c h  s t a g e .
J e n s e n  and R e th w isch  h a v e  n o t  s t a t e d  t h e  y i e l d s  
o b t a i n e d  i n  t h e i r  work,  and have n o t  d e s c r i b e d  t h e  p r o p e r t i e s  
o f  2 - a c e t y l - 4 - n i t r o - d i p h e n y l a m i n e  o r  3 - n i t r o - 5 - m e t h y l a c r i d i n e  
v e r y  f u l l y .  A f u l l e r  a c c o u n t  o f  t h e  p r o p e r t i e s  o f  t h e s e  
s u b s t a n c e s  i s  now g iv e n  i n  t h e  S x p e r i m e n t a l  S e c t i o n  . I n  t h i s  
c o n n e c t i o n  i t  was shown t h a t  t h e  a d d i t i o n  o f  a  t r a c e  o f  t h e  
a c r i d i n e  d e r i v a t i v e  to  c h lo r o f o r m  im p a r t e d  a  b r i l l i a n t  y e l l o w  - 
g r e e n  f l u o r e s c e n c e  t o  t h i s  s o l v e n t  i n  u l t r a  v i o l e t  l i g h t ,  no 
such phenomenon b e in g  a s s o c i a t e d  w i t h  t h e  d ip h e n y la m in e  
d e r i v a t i v e .  A s i m i l a r  phenomenon was o b s e r v e d  l a t e r  i n  t h e  
e x p e r i m e n t s  w i t h  t h e  s u b s t i t u t e d  a n i l i n e s ,  when th e  d i p h e n y l ­
amine d e r i v a t i v e s  a g a i n  showed no f l u o r e s c e n t  p r o p e r t i e s ,  b u t  
on r i n g - c l o s u r e  t h e  r e s u l t a n t  a c r i d i n e  d e r i v a t i v e s  i m p a r t e d  
f l u o r e s c e n c e  to  c h l o r o f o n a  o r  benzene  i n  u l t r a  v i o l e t  l i g h t .
The u se  o f  3 - n i t r o - 5 - m e t h y l a c r i d i n e  i n  t h e  p r e p a r a t i o n  
o f  compounds s u i t a b l e  f o r  t h e r a p e u t i c  t e s t i n g  w i l l  now be  
o u t l i n e d .  The compound i s  i t s e l f  s u i t a b l e  f o r  c o n v e r t i n g  to  
s t y r y l - a c r i d i n e s , and t h e s e  a r e  d e s c r i b e d  i n  P a r t  I I I .  3 -  
Amino- 5 - m e t h y l a c r i d i n e  ( I ) was p r e p a r e d  f rom  i t  by  r e d u c t i o n ,  
and was s u b m i t t e d  t o  t h e r a p e u t i c  t e s t i n g ,  a s  w e l l  a s  c o n v e r t e d  
to  3 - a c e t y l a m i n o - 5 - m e t h y l a c r i d i n e  ( I I ) f o r  t h e  p r e p a r a t i o n  o f  
a c r i d i n i u m  s a l t s  ( s e e  P a r t  I V ) : -
I  I I
2 3 ,
The p r e p a r a t i o n  o f  t h e s e  two new compounds from 3 -  
n i t r o - 5 - m e t h y l a c r i d i n e  d o e s  n o t  c a l l  f o r  s p e c i a l  comment i n  
t h i s  T h e o r e t i c a l  S e c t i o n ,  The amino-compound i n  t h e  f r e s h l y  
p r e c i p i t a t e d  form a p p e a r s  to  r e s i n i f y  in  a i r ,  and i s  d i f f i c u l t  
t o  o b t a i n  c r y s t a l l i n e ,  a  p r o p e r t y  common t o  most o f  t h e  
a c r i d i n e s  w h ic h  have an amino group i n  t h e  a c r i d i n e  n u c l e u s  
and  a r e  c o n s i d e r e d  i n  t h i s  t h e s i s .  A s o l u t i o n  o f  t h e  amino -  
compound i n  e t h e r  shows b r i g h t  g r e e n i s h  f l u o r e s c e n c e  i n  d a y ­
l i g h t ,  a  p r o p e r t y  n o t  shown by t h e  c o r r e s p o n d i n g  n i t r o  - o r  
a ce ty lam in o -co m p o u n d s  . T h i s  phenomenon h a s  o f t e n  been  n o t i c e d  
w i t h  o t h e r  m e t h y l a c r i d i n e s ,  p r e p a r e d  in  t h i s  w o r k , t h e  am ino-  
d e r i v a t i v e s  a lo n e  g iv in g  f l u o r e s c i n g  s o l u t i o n s  i n  e t h e r  in  
d a y l i g h t .  The b r i g h t  g ree n  f l u o r e s c e n c e  g iven  by t h e  a c e t y l - 
amino-compound i n  g l a c i a l  a c e t i c  a c i d  i n  d a y l i g h t  i s  a l s o  
g e n e r a l l y  g i v e n  by  o t h e r  a c e t y l a m i n o - a c r i d i n e s  p r e p a r e d  i n  
t h i s  w ork .
Both  3 -amino -5 - m e t h y l a c r i d i n e  and  3 - a c e ty l a m in o  -5 - 
m e t h y l a c r i d i n e  have many p r o p e r t i e s  i n  common w i th  t h e  c o r r e s ­
ponding  5 - p h e n y l a c r i d i n e s  d e s c r i b e d  b y  Ullmann and S r n s t  ( R e f .  2).
The R e a c t i o n  between 5 - n i t r o - 2 - c h l o r o a o e t o p h e n o n e  and th e  
n i t r a n i l i n e s .
The f o l lo w in g  p r o d u c t s  a r e  t h e o r e t i c a l l y  p o s s i b l e  i n  
t h i s  r e a c t i o n  ( c o n s i d e r i n g  p - n i t r a n i l i n e ) : -  
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As m e n t io n e d  e a r l i e r ,  J e n s e n  and R e th w is c h  s t a t e  t h a t  
t h e  f i r s t  s t a g e  i n  t h i s  r e a c t i o n  t a k e s  p l a c e  a s  w i t h  a n i l i n e ,  
h u t  do n o t  d e s c r i b e  t h e  p r o d u c t .  T h is  was i n v e s t i g a t e d  , h u t  
t h e  e x p e r i m e n t  p ro v ed  u n s u c c e s s f u l ,  no c r y s t a l l i n e  s u b s t a n c e  
b e i n g  i s o l a t e d  from t h e  t a r r y  p r o d u c t .  F u r t h e r  e x p e r i m e n t s  
were c a r r i e d  o u t ,  i n  t h e  l i g h t  o f  th e  e x p e r i m e n t s  w i t h  t h e  
a n a lo g o u s  r e a c t i o n  u s i n g  a n i l i n e ,  w i th  t h e  o b j e c t  o f  r e d u c in g
t a r r i n g .  Thus th e  t e m p e r a t u r e  o f  r e a c t i o n  was low ered  from
o o  o
175 C t o  125 C, t h e n  to 100 C, and t h e  t im e  o f  h e a t i n g  r e d u c ed
t o  1 h o u r ,  b u t  i n  e v e r y  c a se  a t a r r y  p r o d u c t  was formed which
y i e l d e d  no c r y s t a l l i n e  s u b s t a n c e  on e x a m in a t io n .  S i m i l a r
r e s u l t s  were o b t a i n e d  u s i n g  o -  and m - n i t r a n i l i n e s  i n  p l a c e  o f
p - n i t r a n i l i n e .
The o b j e c t  o f  t h e  above e x p e r im e n t s  was to  o b t a i n  d i - 
n i t r o m e t h y l a c r i d i n e s , a n d  so  v a r i o u s  a c r i d i n e s  f o r  t h e r a p e u t i c  
t e s t i n g  hav ing  two f r e e  am ino-g roups  i n  t h e  a c r i d i n e  n u c l e u s .  
The same end c a n ,  however ,  be a c h ie v e d  t h e o r e t i c a l l y  by  u s i n g  
t h e  a m i n o - a c e t a n i l i d e s  i n  p l a c e  o f  t h e  n i t r a n i l i n e s , and t h e  
s u c c e s s f u l  work  i n  t h i s  c o n n e c t io n  i s  d i s c u s s e d  b e lo w ,  i t  i s  
co n c lu d ed  from t h e  s u c c e s s  o f  t h e  l a t t e r  e x p e r im e n ts  t h a t  t h e  
f a i l u r e  w i t h  t h e  n i t r a n i l i n e s  i s  due to  t h e  n i t r o - g r o u p  i n  th e  
s u b s t i t u t e d  a n i l i n e  c a u s in g  e x c e s s i v e  t a r r i n g ,  p r o b a b l y  by  
o x i d a t i o n ,  f o r  r e p la c e m e n t  o f  t h e  n i t r o - g r o u p  by  a c e t y l a m i n o ,  
(and  l a t e r  b y  m e th y l )  a s  w i l l  be seen  be low ,  r e s u l t s  i n  a  much 
l e s s  t a r r y  p r o d u c t  which e a s i l y  c r y s t a l l i s e s  from a l c o h o l .
I t  s h o u ld  be m en t ioned  h e r e  t h a t  t h e  u se  o f  t h e
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p h e n y l e n e d i a m i n e s , f o r  a c h i e v i n g  t h e  same end a s  t h e  n i t r ­
a n i l i n e s  o r  a m i n o a c e t a n i l i d e s  , was a v o id e d  i n  t h i s  work owing 
t o  t h e  p o s s i b i l i t y  o f  two m o le cu le s  o f  t h e  k e to n e  r e a c t i n g  
w i t h  one o f  t h e  d iam ine  t h u s  ( c o n s i d e r i n g  p - p h e n y l e n e d i a m i n e ) : -
5 ■ M e th y la c r id in e s  from t h e  r e a c t i o n  be tw een  5 - n i t r o  -2 - c h l o r o  - 
a c e to p h e n o n e  and t h e  a m i n o a c e t a n i l i d e s  :
The r e a c t i o n  w i t h  p - a m i n o a c e t a n i l i d e  was i n v e s t i g a t e d  
f i r s t .  The e x p e r i m e n t a l  c o n d i t i o n s  p r e v i o u s l y  shown t o  be 
b e s t  f o r  t h e  c o r r e s p o n d in g  r e a c t i o n  u s i n g  a n i l i n e  were a p p l i e d  
h e r e  w i t h  s u c c e s s .  Thus i n  t h e  f i r s t  s t a g e  o f  t h e  r e a c t i o n  
t h e  c r y s t a l l i n e  d ip h e n y la m in e  d e r i v a t i v e  was e a s i l y  i s o l a t e d .  
I n  t h e  second  s t a g e  o f  t h e  r e a c t i o n  r i n g - c l o s u r e  was found to  
be  accompanied  b y  h y d r o l y s i s  o f  t h e  a c e ty la m in o  -g ro u p  , so t h a t  
t h e  f i n a l  p r o d u c t  was 3 - n i t r o - 7 -amino - 5 - m e t h y l a c r i d i n e :
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The u s e  o f  t h e  l a t t e r  i n  t h e  p r o d u c t i o n  o f  a c r i d i n e s
*
f o r  t h e r a p e u t i c  t e s t i n g  was n e x t  c o n s i d e r e d .  F o r  t h e  
p r e p a r a t i o n  o f  s t y r y l  compounds ( s e e  P a r t  I I I )  t h e
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n i t r o - a m i n o  m e thy l  a c r i d i n e  was c o n v e r te d  to t h e  a c e t y l  - 
d e r i v a t i v e  ( i ) .  By r e d u c t i o n  t h e  d i a m i n o m e t h y l a c r i d i n e  ( I I ) 
was o b t a i n e d .  T h is  was s u b m i t t e d  to  t h e r a p e u t i c  t e s t i n g  and 
a l s o  c o n v e r te d  to t h e  d i - a c e t y l a m i n o  compound ( i l l )  f o r  u s e  i n  
a c r i d i n i u m  s a l t  f o r m a t io n  ( see  P a r t  I V ) : -
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S i m i l a r  work on t h e  r e a c t i o n  between 5 - n i t r o - 2 - c h l o r o - 
a c e to p h e n o n e  and m - a m i n o a c e t a n i l i d e  has  shown t h a t  t h e  d i ­
p h en y lam in e  d e r i v a t i v e  (A) i s  r e a d i l y  o b t a i n e d  c r y s t a l l i n e  i n  
t h e  f i r s t  s t a g e ,  and i s  e a s i l y  r i n g - c l o s e d  in  t h e  second s t a g e .  
The f i n a l  p r o d u c t ,  which  re s em b les  i n  g e n e r a l  p r o p e r t i e s  t h e  
3 - n i t r o - 7 - a m i n o - 5 - m e t h y la c r i d i n e  o b t a i n e d  above i s ,  h o w ever ,  
p r o b a b l y  a  m ix tu r e  o f  t h e  two i s o m e r i c  n i  t ro am in o m e th y l  - 
a c r i d i n e s  (B and C) p o s s i b l e  on t h e  combined r i n g - d o s u r e  and 




The s e p a r a t i o n  o f  t h e s e  two i so m e rs  was n o t  a t t e m p t e d ,
t h e  p r o d u c t  s im p ly  b e in g  w ashed ,  n o t  r e c r y s t a l l i s e d ,  f o r  t h e  
p r e p a r a t i o n ,  by r e d u c t i o n ,  o f  t h e  c o r r e s p o n d in g  diamino p r o d u c t  
w h ich  was s u b m i t t e d  f o r  t h e r a p e u t i c  t e s t i n g .  Ho f u r t h e r  
a c r i d i n e s  were  p r e p a r e d  from t h i s  s o u r c e  f o r  t h e r a p e u t i c  
t e s t i n g  owing to  t h e  p o s s i b i l i t y  o f  t h e  p r o d u c t s  b e in g  m i x t u r e s  
o f  i s o m e r s ;  f u r t h e r ,  t h e  d i a m in o -p r o d u c t  p ro v ed  to  be o n ly  
m o d e r a t e l y  a n t i s e p t i c .
o - a m i n o a c e t a n i l i d e  ( to  o b t a i n  e v e n t u a l l y  3 :9  d i a m i n o - 5 - m e t h y l -  
a c r i d i n e )  was n o t  i n v e s t i g a t e d  s i n c e  o - a m i n o a c e t a n i l i d e  was n o t  
a v a i l a b l e  a n d  i t s  p r e p a r a t i o n ,  a c c o r d i n g  to  L eu ch s  ( R e f . 1 2 ) ,  
i s  t e d i o u s ,  f u r t h e r ,  i t  a p p e a r s  to  be u n s t a b l e  tow ards  h e a t ,  
and  t h e r e f o r e  may n o t  h a v e  been s u i t a b l e  f o r  t h i s  r e a c t i o n .
5 - M e t h y l a c r i d i n e s  from t h e  r e a c t i o n  between 5 - n i t r o - 2 - c h l o r o - 
a c e to p h e n o n e  and t h e  t o l u i d i n e s .
and was found  t o  f o l lo w  th e  same l i n e s  a s  t h e  c o r r e s p o n d in g  
e x p e r im e n t  w i t h  a n i l i n e  when t h e  improved c o n d i t i o n s  u se d  t h e r e  
were  a p p l i e d  . B o th  t h e  i n t e r m e d i a t e  d ip h en y lam in e  d e r i v a t i v e  
( I ) ,  and a c r i d i n e  d e r i v a t i v e  ( I I )  from i t  by  r i n g - c l o s u r e , 
c l o s e l y  resem ble  t h e  c o r r e sp o n d in g  p r o d u c t s  o b t a i n e d  i n  t h e  
e x p e r im e n t s  w i th  a n i l i n e .
The r e a c t i o n  be tw een  5 - n i t r o - 2 - c h l o r o a c e to p h e n o n e  and





The u s e  o f  3 - n i t r o - 5  :7 - d i m e t h y l a c r i d i n e  i n  p r e p a r i n g  
a c r i d i n e s  s u i t a b l e  f o r  t h e r a p e u t i c  t e s t i n g  was n e x t  c o n s i d e r e d .  
The compound i s  i t s e l f  s u i t a b l e  f o r  t h e  p r e p a r a t i o n  o f  s t y r y l -  
compounds a s  i n  P a r t  I I I  ( th e  p o s s i b i l i t y  o f  a d i - s t y r y l  
d e r i v a t i v e  b e in g  o b t a i n e d  from t h i s  d i - m e t h y l - d e r i v a t i v e  i s  
d i s c u s s e d  t h e r e ) .  On r e d u c t i o n ,  3 -am ino-5 : 7 - d im e th y l  a c r i d i n e  
was o b t a i n e d ,  and t h i s  was s u b m i t t e d  to  t h e r a p e u t i c  t e s t s  a s  
w e l l  as  c o n v e r t e d  to  3 - a c e t y l a m i n o -5 : 7 -d im e th y la c r id in e  f o r  the  
p r e p a r a t i o n  o f  a c r i d i n i u m  s a l t s  ( s e e  P a r t  I I I ) .  Both t h e  
amino - and  ace ty lam ino-com pounds  c l o s e l y  r e s e m b l e d ,  i n  g e n e r a l  
p r o p e r t i e s ,  t h e  c o r r e s p o n d in g  compounds o b t a i n e d  from  3 - n i t r o -  
5 - m e t h y l a c r i d i n e  .
The r e a c t i o n  between 5 - n i t r o - 2 - c h lo r o a c e to p h e n o n e  and 
m - t o l u i d i n e  was n o t  i n v e s t i g a t e d  owing to  t h e  p o s s i b i l i t y  o f  a 
m i x t u r e  o f  i so m e rs  b e in g  produced  a t  t h e  r i n g - c l o s u r e  s t a g e  o f  
t h e  r e a c t i o n  (compare m - a m i n o a c e t a n i l i d e , page 2 6 ) .
An a t t e m p t  t& condense 5 - n i t r o - 2 - c h lo r o a c e to p h e n o n e  
w i t h  o - t o l u i d i n e  p roved  u n s u c c e s s f u l ,  t h e  r e a c t i o n  t a k i n g  t h e  
same c o u r s e  a s  w i t h  t h e  n i t r a n i l i n e s ,  no c r y s t a l l i n e  p r o d u c t  
b e in g  i s o l a t e d . ,
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PART I I
STYRYL -ACRID IKES PREPARED PROM 5 -^HYLACBIPIHB .
G e n e ra l  C o n s i d e r a t i o n s .
The r e a s o n s  f o r  u n d e r t a k i n g  t h e  p r e p a r a t i o n  o f  th e  
s t y r y l - a c r i d i n e s  have  a l r e a d y  been re fexr red  t o  i n  t h e  I n t r o  - 
d u c t i o n  . The s t y r y l - a c r i d i n e s  c o n s i d e r e d  i n  t h i s  p a r t  o f  t h e  
T h e o r e t i c a l  s e c t i o n  a re  a l l  d e r i v e d  from 5 - m e t h y l a c r i d i n e  
i t s e l f  and t h e r e f o r e  h a v e  no s u b s t i t u e n t  g roups  i n  t h e  a c r i d i n e  
n u c l e u s .  The o b j e c t  i n  p r e p a r i n g  su c h  compounds was t w o - f o l d .  
In  t h e  f i r s t  p l a c e  s u i t a b l e  compounds cou ld  be s u b m i t t e d  to  
t h e r a p e u t i c  t e s t i n g ,  and t h e  r e s u l t s  compared w i t h  t h o s e  o f  
t h e  c o r r e s p o n d in g  s t y r y l - a c r i d i n e s  h a v in g  s u b s t i t u e n t  g ro u ps  
i n  t h e  a c r i d i n e  n u c le u s  ( a s  p re p a re d  i n  P a r t  I I I ) . The 
t h e r a p e u t i c  e f f e c t  o f  i n t r o d u c i n g  t h e s e  s u b s t i t u e n t  g roups  
c o u ld  t h e r e f o r e  be d i r e c t l y  o b s e r v e d ,  n o t  o n ly  i n  t h e  case  o f  
t h e  a c r i d i n e s  p r e p a r e d  in  P a r t s  I I  and i l l  , b u t  a l s o  i n  t h e  
c a s e  o f  th e  c o r r e s p o n d in g  a c r i d i n i u m  s a l t s  p r e p a r e d  i n  P a r t  
I V .  I n  t h e  second p l a c e ,  b y  e x p lo r i n g  th e  p r o c e s s  o f  s t y r y l - 
f o r m a t i o n  w i t h  5 - m e t h y l a c r i d i n e  i t s e l f ,  i n f o r m a t i o n  would 
t h e r e b y  be o b t a i n e d  which would prove o f  v a lu e  when t h e  p ro ce ss  
was e x te n d e d  t o  t h e  s u b s t i t u t e d  5 - m e t h y l a c r i d i n e s  i n  P a r t  I I I .
B e fo re  c o n s id e r in g  t h e  work on t h e  p r e p a r a t i o n  o f  t h e  
5 - s t y r y l a c r i d i n e s  i t  may be w e l l  to r e v ie w  b r i e f l y  t h e  
a n a lo g o u s  r e a c t i o n s  i n  th e  p y r i d i n e  and q u i n o l i n e  s e r i e s .  I t
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i s  w e l l  known t h a t  c e r t a i n  m e t h y l - p y r i d i n e s  and m e th y l  - 
q u i n o l i n e s  r e a c t  w i th  b e n z a ld e h y d e  o r  i t s  d e r i v a t i v e s  to  form 
s t y r y l  compounds. Thus 2 - m e t h y l q u i n o l i n e  r e a c t s  w i t h  b e n z ­
a l d e h y d e  t o  form 2 - s t y r y l q u i n o l i n e : -
m e th y l  p y r i d i n e  , and  4 -methyl  p y r i d i n e  . I f  t h e  m e th y l  g roup  
o c c u p i e s  a p o s i t i o n  o t h e r  th a n  2 o r  4 i n  th e  p y r i d i n e  o r  
q u i n o l i n e  n u c l e u s  i t  does  n o t  a p p e a r  t o  be c a p a b le  o f  r e a c t i n g  
w i t h  th e  a ld e h y d e  as  above .
t h e  above f a c t s  i t  i s  e v i d e n t  t h a t  r e a c t i v i t y  to w ards  b e n z ­
a ld e h y d e  and i t s  d e r i v a t i v e s  can be e x p e c t e d  o n ly  i n  t h e  case  
o f  5 - m e t h y l a c r i d i n e ,  s i n c e  t h e  5 - p o s i t i o n  i n  a c r i d i n e  c o r r e s ­
ponds to  the  4 - p o s i t i o n  in  p y r i d i n e  o r  q u i n o l i n e ,  and no 
p o s i t i o n  i n  th e  a c r i d i n e  m o le c u le  c a p a b le  o f  s u b s t i t u t i o n  
c o r r e s p o n d s  to  t h e  2 - p o s i t i o n  i n  p y r i d i n e  o r  q u i n o l i n e .  I t  was 
d e c i d e d  t h e r e f o r e  to  c o n c e n t r a t e  on t h e  5 - p o s i t i o n  o f  a c r i d i n e  
f o r  s t y r y l - f o r m a t i o n ;  a c c o r d i n g l y  a l l  t h e  s t y r y l a c r i d i n e s  
d e s c r i b e d  i n  t h i s  t h e s i s  a r e  5 - s t y r y l a c r i d i n e s .
c o n t a i n i n g  r e a c t i v e  methyl groups , w i th  b en za ld e h y d e  o r  i t s  
d e r i v a t i v e s  to  form s t y r y l  compounds may be e f f e c t e d  i n  a
S i m i l a r  r e a c t i o n s  o c c u r  w i th  4 - m e t h y l q u i n o l i n e  , 2 -
C ons ide r ing .  now t h e  m e t h y l a c r i d i n e s  in  the  l i g h t  o f
The c o n d e n s a t io n  o f  p y r i d i n e  and q u i n o l i n e  compounds
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v a r i e t y  o f  w a y s .  O c c a s i o n a l l y  t h e  s t y r y l  compound i s  formed 
b y  s im p ly  h e a t i n g  t h e  r e a c t a n t s  t o g e t h e r ,  b u t  t h i s  method i s  
sometimes l i a b l e  to  p ro d u ce  an a d d i t i o n  p ro d u c t  (a  e u b s t i t u t e d  
e t h a n o l ,  e . g .  I ) ,  which m y  s u b s e q u e n t l y  be c o n v e r t i b l e ,  
h ow e v e r ,  t o  t h e  s t y r y l  d e r i v a t i v e  ( i l )  by h e a t i n g  w i t h  a c e t i c  
a n h y d r i d e : -
i s  t h e r e f o r e  to  h e a t  t o g e t h e r  t h e  c o r r e s p o n d in g  methyl  
compound w i t h  t h e  a ld e h y d e  i n  p r e s e n c e  o f  a  con d ens in g  a g e n t ,  
u s u a l l y  z i n c  c h l o r i d e  o r  a c e t i c  a n h y d r i d e  . The p r e s e n c e  o f  a 
l i t t l e  p i p e r i d i n e  o f t e n  e x e r t s  a c a t a l y t i c  e f f e c t  i n  s t y r y l  - 
f o r m a t i o n ,  p a r t i c u l a r l y  i n  t h e  c a s e  o f  q u a t e r n a r y  s a l t s  o f  
t h e  m ethy l  compound ( i n  which t h e  m e th y l  g roup  i s  g e n e r a l l y  
more r e a c t i v e  t h a n  i n  t h e  f r e e  b a s e ) .  Thus Browning and h i s  
c o -w o rk e r s  ( R e f s .  22 /28  ) p r e p a r e d  t h e i r  s t y r y l  q u i n o l i n e s
s i m p ly  by  h e a t i n g  t o g e t h e r  t h e  a p p r o p r i a t e  q u a t e r n a r y  s a l t s  
and t h e  a ld e h y d e  i n  a l c o h o l  c o n t a i n i n g  a l i t t l e  p i p e r i d i n e : -
The r e a c t i v i t y  o f  th e  m ethy l  g ro u p  i n  5 - m e t h y l a c r i d i n e
b e n z -
tow ards  ^ a ld e h y d e s  was f i r s t  e x p lo r e d  by  TSriedlan&er ( R e f . 1 3 /  
^  M i l l s  and Smith ( R e f .9 )
I I I
The u s u a l  method o f  p r e p a r i n g  such  s t y r y l  compounds
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who showed t h a t  t h e  e t h a n o l  d e r i v a t i v e  (AJ was o b t a i n e d  by 
h e a t i n g  5 - m e t h y l a c r i d i n e  w i t h  b e n z a ld e h y d e ;  he  f a i l e d  how ever ,  
t o  c o n v e r t  t h i s  p ro d u c t  to  t h e  s t y r y l  d e r i v a t i v e .
U s in g  m - n i t r o b e n z a l d e h y d e  i n  p l a c e  o f  b e n z a ld e h y d e ,  
h o w e v e r ,  F r i e d l a n d e r  o b t a i n e d  a  s t y r y l  d e r i v a t i v e  a f t e r  24
K o s c h i t z  (R ef  .8)  who condensed  th e  r e a c t a n t s  a t  145 C i n  
p r e s e n c e  o f  z i n c  c h l o r i d e ,  o n ly  3-jr h o u r s  h e a t i n g  b e in g  r e ­
q u i r e d .  P o r a i - K o s c h i t z  a l s o  d e s c r i b e s  t h e  c o r r e s p o n d in g  
s t y r y l  compounds o b t a i n e d  u s i n g  f i r s t  p - n i t r o b e n z a l d e h y d e ,  
t h e n  p -d im e th y la m in o -b e n z a ld e h y d e  , i n  p l a c e  o f  m - n i t r o b e n z -  
a ld e h y d e ,  t h e  r e a c t i o n  i n  t h e  case  o f  t h e  p -d im e th y la m in o  - 
b e n z a ld e h y d e  b e in g  s lo w e r  than  f o r  t h e  n i t r o b e n z a l d e h y d e s  .
Thus t h e  r e a c t i v i t y  o f  5 - m e t h y l a c r i d i n e  to w ard s  
a l d e h y d e s  seems to  depend on t h e  n a t u r e  o f  t h e  a ld e h y d e  u s e d .  
I t  w i l l  be seen  t h a t  t h e  a ld e h y d e s  used  by P o r a i - K o s c h i t z
o
h o u r s  h e a t i n g  a t  100 C;
T h is  s t y r y l  compound was l a t e r  o b t a i n e d  by  P o r a i
o
pro d u ce  t h e  t y p e  o f  compounds r e q u i r e d  i n  t h i s  r e s e a r c h ,  f o r  
t h e  p - d i m e t h y l  am in o -•s ty ry l  compound i s  s u i t a b l e  f o r  t h e r a ­
p e u t i c  t e s t i n g ,  and t h e  n i t r o - s t y r y l  compounds on r e d u c t i o n  
( d e s c r i b e d  by  P o r a i - K o s c h i t z )  y i e l d  t h e  c o r r e s p o n d i n g  am ino-  
s t y r y l  compounds which  a r e  a l s o  s u i t a b l e  f o r  t h e r a p e u t i c  
t e s t i n g .  The a c e t y l - d e r i v a t i v e s  o f  t h e  l a t t e r  (n o t  p r e v i o u s l y  
p r e p a r e d )  a r e  s u i t a b l e  f o r  t h e  c o n v e r s i o n  o f  t h e s e  a c r i d i n e  
compounds to  t h e  c o r r e s p o n d in g  a c r i d i n i u m  s a l t s  a s  i n  P a r t  IV.
On r e p e a t i n g  t h e  work o f  P o r a i - K o s c h i t z  a l l  t h e  
p r o d u c t s  d e s c r i b e d  by  t h a t  w orke r  were  o b t a i n e d ,  b u t  v e r y  p o o r  
y i e l d s  r e s u l t e d  in  t h e  case  o f  t h e  two n i t r o  - b e n z a l d e h y d e s ; 
t h e  p - n i t r o  and p "-amino - s t y r y l  compounds o b t a i n e d  by t h e  
a u t h o r  d i f f e r e d  i n  s e v e r a l  i m p o r t a n t  r e s p e c t s  from th o s e  
d e s c r i b e d  by P o r a i - K o s c h i t z . f u r t h e r ,  on e x am in in g  t h e  method 
o f  p r e p a r i n g  t h e  m ^ i t r o - s t y r y l  compound d e s c r i b e d  by 
f r i e d l a n d e r ,  t h e  c o r re sp o n d in g  e t h a n o l  compound (n o t  p r e v i o u s l y  
d e s c r i b e d ;  was i s o l a t e d  , as  w e l l  a s  t h e  s t y r y l  compound. The 
a u t h o r  t h e r e f o r e  f e l t  t h a t  the  xthole q u e s t i o n  o f  th e  r e a c t i o n  
be tw een  5 - m e t h y l a c r i d i n e  and the  d e r i v a t i v e s  o f  b en za ld e h y d e  
c a p a b le  o f  p rod u c in g  s t y r y l  compounds o f  t h e  t y p e  r e q u i r e d ,  
sh o u ld  be more f u l l y  e x p l o r e d .
The p r a c t i c a l  work in  t h i s  p a r t  o f  t h e  r e s e a r c h  
t h e r e f o r e  d eve loped  a lo ng  t h e s e  l i n e s  , t h e  r e a c t i o n  be tw een  
5 - m e t h y l a c r i d i n e  and s u i t a b l e  b e n z a ld e h y d e s  b e i n g  i n v e s t i g a t e d  
f i r s t  w i th  p - n i t r o  -b en za ldehyde  , t h e n  i n  t u r n  w i th  m u i t r o -  
b e n z a l d e h y d e , o - n i t r e  -b en za ld eh y de  , and p -d im ethy lam ino  -
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b e n z a ld e h y d e  . I n  e ac h  c ase  t h e  r e a c t i o n  was s t u d i e d  u s i n g  
v a r i o u s  con d en s in g  a g e n t s ,  and a l s o  w i t h o u t  su ch  a g e n t s .  The 
c h i e f  o b j e c t s  t h r o u g h o u t  were to  f in d  t h e  b e s t  methods o f  
p r e p a r i n g  t h e  compounds s u i t a b l e  f o r  t h e r a p e u t i c  t e s t i n g  and 
t o  o b t a i n  i n f o r m a t i o n  f o r  e x t e n d in g  t h e  r e a c t i o n  t o  t h e  s u b ­
s t i t u t e d  5 - m e t h y l a c r i d i n e s  i n  P a r t  I I I .  S in c e  i t  was d e s i r e d  
t o  s t u d y  t h e  t h e r a p e u t i c  p r o p e r t i e s  o f  t h e  s t y r y l  d e r i v a t i v e s  
b o t h  b e f o r e  and a f t e r  c o n v e r s io n  t o  a c r i d i n i u m  s a l t s ,  o n l y  
s t y r y l - f o r m a t i o n  w i t h  t h e  f r e e  a c r i d i n e  b a se s  h a s  b een  e x p l o r e d  
i n  t h i s  t h e s i s  , c o n v e r s io n  t o  a c r i d i n i u m  s a l t s  b e in g  c a r r i e d  
o u t  s u b s e q u e n t  t o  s t y r y l - f o i m a t i o n  . Thus t h e  method o f  
Browning and  co -w o rk e rs  ( R e f s .  22 /28  ) o f  p r e p a r i n g  t h e  
a c r i d i n i u m  s a l t  f i r s t  t h e n  c o n v e r t i n g  i t  to  t h e  s t y r y l  compound 
b y  h e a t i n g  i t  w i t h  t h e  b e n za ld e h y d e  d e r i v a t i v e  i n  a l c o h o l ,  
u s i n g  p i p e r i d i n e  a s  c a t a l y s t ,  was n o t  u s e d  i n  t h i s  w ork .
P u l l  d e t a i l s  o f  t h e  p r a c t i c a l  work i n d i c a t e d  above a r e  
g i v e n  i n  P a r t  I I  o f  t h e  E x p e r im e n ta l  S e c t i o n .  The v a r i o u s  
p o i n t s  a r i s i n g  i n  t h i s  work w i l l  now be d i s c u s s e d  f o l lo w in g  
t h e  same o r d e r  .
Compounds f rom t h e  r e a c t i o n  be tw een  5 - m e t h y l a c r i d i n e  and 
p - n i t r o b e n z a l d e h y d e  .
The f i r s t  e x p e r im e n t  i n  t h e  i n v e s t i g a t i o n  o f  t h i s
r e a c t i o n  f o l lo w e d  c l o s e l y  th e  c o n d i t i o n s  d e s c r i b e d  by P o r a i -
K o s c h i t z  ( R e f .  8 )  f o r  p r e p a r i n g  t h e  s t y r y l  compound, t h e
o
r e a c t a n t s  b e i n g  m e l ted  t o g e t h e r  a t  145 C f o r  3£ h o u r s  i n
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p r e s e n c e  o f  z i n c  c h l o r i d e ,  and t h e  crude  p r o d u c t  p u r i f i e d  
t h r o u g h  i t s  s p a r i n g l y  s o l u b l e  h y d r o c h l o r i d e : -
CH3cco
The y i e l d  o f  s ty ry l - c o m p o u n d  o b t a i n e d  ^however , was 
v e r y  s m a l l  (10$ t h e o r e t i c a l ) ,  c o n s i d e r a b l e  t a r r i n g  o c c u r r i n g  
d u r i n g  t h e  r e a c t i o n .  A no th e r  e xp er im en t  was t h e r e f o r e  c a r r i e d  
o u t  a s  a b o v e ,  b u t  lo w e r in g  t h e  t e m p e r a t u r e  o f  r e a c t i o n  t o  130°C. 
T h is  had t h e  d e s i r e d  e f f e c t  o f  g r e a t l y  r e d u c i n g  t a r r i n g  , and 
t h e  s t y r y l  compound was i s o l a t e d  i n  good y i e l d  (90$ t h e o r ­
e t i c a l )  o m i t t i n g  t h i s  t ime th e  fo r m a t io n  o f  t h e  h y d r o c h l o r i d e  
and s im p ly  c r y s t a l l i s i r g  t h e  c rude  p r o d u c t  ( a f t e r  removing th e  
z i n c  c h l o r i d e  )from p y r i d i n e  .
A l th o u g h  t h e  improved method u s in g  z i n c  c h l o r i d e  a s  
above i s  e n t i r e l y  s a t i s f a c t o r y  f o r  t h e  p r e p a r a t i o n  o f  t h e  
s t y r y l  compound, f u r t h e r  e x p e r im e n t s  were u n d e r t a k e n  to  o b t a i n  
i n f o r m a t i o n  on t h e  p r o d u c t i o n  o f  t h e  s t y r y l  compound by h e a t i n g  
t o g e t h e r  t h e  r e a c t a n t s  i n  a  s u i t a b l e  s o l v e n t  ( t h e  a p p l i c a t i o n  
o f  t h e  r e s u l t s  o f  t h e s e  e x p e r im e n t s  i s  d e s c r i b e d  in  P a r t  I I I ) .  
Thus t h e  r e a c t a n t s  were f i r s t  h e a t e d  t o g e t h e r  i n  a c e t i c  
a n h y d r i d e ,  when i t  was found t h a t  th e  s t y r y l  compound was 
p r o d u c e d ,  b u t  o n l y  i n  sm al l  y i e l d  (33$ t h e o r e t i c a l ) .  A s m a l l  
y i e l d  (14$ t h e o r e t i c a l )  o f  t h e  s t y r y l  compound was a l s o  




c o n t a i n i n g  a  l i t t l e  p i p e r i d i n e  as  c a t a l y s t . No s t y r y l  compound 
was p ro d u ce d  by  h e a t i n g  t h e  r e a c t a n t s  t o g e t h e r  i n  a l c o h o l  
c o n t a i n i n g  a  l i t t l e  p i p e r i d i n e  , a l t h o u g h  a  l i t t l e  o f  t h e  
c o r r e s p o n d i n g  e th a n o l  d e r i v a t i v e  was i s o l a t e d  i n  t h i s  
e x p e r i m e n t .
o
By m e l t i n g  t h e  r e a c t a n t s  t o g e t h e r  a t  100 C i n  a b s e n c e  
o f  c o n d e n s in g  a g e n t s  t h e  c h i e f  p r o d u c t  o f  t h e  r e a c t i o n  i s  t h e  
e t h a n o l  d e r i v a t i v e ,  a l t h o u g h  a  sm a l l  amount o f  t h e  s t y r y l  
compound i s  a l s o  form ed.  The r e l a t i o n s h i p  be tw een  t h e  e t h a n o l  
d e r i v a t i v e  , t h e  s t y r y l  compound o b t a i n e d  by t h e  a u t h o r ,  and 
t h e  s t y r y l  compound d e s c r i b e d  by P o r a i - K o s c h i t z  , may now be 
d i s c u s s e d .
The s t y r y l  compound a c c o r d i n g  to  P o r a i - K o s c h i t z  i s
o b t a i n e d  c r y s t a l l i n e  w i t h  one m o le cu le  o f  w a t e r  o f  c r y s t a l l -
o
i s a t i o n ,  and m e l t s  a t  212 C. The s t y r y l  compound o b t a i n e d  b y
t h e  a u t h o r  i n  a l l  t h e  d i f f e r e n t  e x p e r im e n t s  above ( i n c l u d i n g
t h e  method o f  P o r a i - K o s c h i t z } was a lw ays  o b t a i n e d  c r y s t a l l i n e
o
w i t h  no w a t e r  o f  c r y s t a l l i s a t i o n ,  and  m e l ted  a t  293 C. These
two s t y r y l  compounds, however  , o t h e r w i s e  c l o s e l y  r e s e m b le  e a c h
o t h e r  i n  g e n e r a l  p r o p e r t i e s .  A l though  t h e  c o r r e s p o n d i n g
e t h a n o l  d e r i v a t i v e  o b t a i n e d  b y  th e  a u t h o r  g i v e s  o f  c o u rs e  t h e
same a n a l y s i s  a s  th e  h y d r a t e d  s t y r y l  compound d e s c r i b e d  b y
P o r a i - K o s c h i t z  , t h e s e  two s u b s t a n c e s  a r e  o t h e r w i s e  q u i t e
o
d i f f e r e n t .  Thus t h e  e th a n o l  d e r i v a t i v e  m e l t s  a t  174 c , and
odoes n o t  l o s e  a m o le c u le  o f  w a t e r  on h e a t i n g  a t  110 C a s  does 
t h e  h y d r a t e d  s t y r y l  compound o f  P o r a i  - K o s c h i t z . The e t h a n o l
d e r i v a t i v e ,  h ow ever ,  l o s e s  t h e  e le m e n t s  o f  w a te r  on h e a t i n g
w i t h  a c e t i c  a n h y d r id e  i n  t h e  same way a s  t h e  c o r r e s p o n d i n g
q u i n o l y l - e t h a n o l  d e s c r i b e d  lay Bulach  ( R e f . 1 4 ) ,  t h e  s t y r y l
compound b e in g  formed;  t h e  l a t t e r  a g a i n  was o b t a i n e d  f r e e  from
o
w a t e r  o f  c r y s t a l l i s a t i o n  and m e l ted  a t  293 C : -  
CHz - C « o H - ^ ~ \  NOz. C H = CH
cCo o£o
A c a r e f u l  i n q u i r y  i n t o  th e  method o f  i s o l a t i n g  and
c r y s t a l l i s i n g  t h e  s t y r y l  and  e t h a n o l  d e r i v a t i v e s  h a s  f a i l e d  to
o
p ro d uce  a n y  t r a c e  o f  a  s t y r y l  compound m e l t i n g  a t  212 C . The 
d i f f e r e n c e  i n  p r o p e r t i e s  be tw een  t h e  s t y r y l  d e r i v a t i v e  o b t a i n e d  
by  t h e  a u t h o r  and t h a t  o f  P o r a i - K o s c h i t z  i s  f u r t h e r  m a n i f e s t  
i n  t h e  c o r r e s p o n d in g  a m i n o - d e r i v a t i v e s  ( o b t a i n e d  from t h e  
s u b s t a n c e s  i n  q u e s t i o n  by r e d u c t i o n )  w h ich  d i f f e r  c o n s i d e r a b l y  
i n  m e l t i n g  p o i n t  though  n o t  s u b s t a n t i a l l y  i n  o t h e r  p r o p e r t i e s .  
An e x p l a n a t i o n  o f  t h e  e x i s t e n c e  o f  two such  oompounds c o r r e s ­
pond in g  to 5 - ( p - n i t r o s t y r y l ) - a c r i d i n e  may be t h a t  t h e  s t r u c t u r e  
i s  c a p a b le  o f  showing g e o m e t r i c  i s o m e r i s m ,  and t h a t  t h e  
compounds i n  q u e s t i o n  may t h e r e f o r e  be g e o m e t r i c  i s o m e r s  (I  
and  I I  ; where R » p t i i t r o p h e n y l  , and  R * = a c r i d y l - (5  )) : -
H R  -R' K
I I  I *
I C = c I I  c = c
I . ' » ‘
H H H
A s i m i l a r  e x p l a n a t i o n  i s  g iv e n  on page 46 t o  a c c o u n t
f o r  th e  e x i s t e n c e  o f  t h e  two isom ers  o b t a i n e d  i n  a n a lo g o u s
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e x p e r i m e n t s  u s i n g  m - n i t r o b e n z a l d e h y d e  ( i . e .  R=* m - n i t r o p h e n y l ) ;  
b o t h  o f  t h e s e  i so m e rs ,  h o w e v e r , were a c t u a l l y  o b t a i n e d  b y  t h e  
a u th o  r .
An i n t e r e s t i n g  d e r i v a t i v e  o f  5 - ( p - n i t r o s t y r y l ) - a c r i d i n e
was o b t a i n e d  by  t r e a t i n g  a s o l u t i o n  o f  t h e  compound i n  c h l o r o -  
fo im w i t h  a  s o l u t i o n  o f  b rom ine  in c h lo r o f o r m .  The o r a n g e - r e d  
b r o m o - d e r i v a t i v e  which s e p a r a t e d  was shown on a n a l y s i s  to  be 
a  m o n o - b r o m o - s u b s t i t u t i o n  p r o d u c t  , and n o t  th e  more l i k e l y  d i - 
b r o m o - a d d i t i o n  p r o d u c t .  A s i m i l a r  phenomenon i s  r e c o r d e d  by 
Loew (Ref .15)  , who has  shown t h a t  4 - ( o - n i t r o s t y r y l ) - q u i n o l i n e  
r e a c t s  w i t h  brom ine  i n  ca rbo n  d i s u l p h i d e  to  form a  mono-bromo - 
s u b s t i t u t i o n  p r o d u c t ,  one o r  o t h e r  o f  t h e  hy d ro g en  atoms o f  
t h e  -CH =■ CH -  g rou p ing  b e i n g  r e p i a o e d  by  b ro m in e .  By a n a lo g y  
t h e  r e a c t i o n  o b s e r v e d  by  t h e  a u t h o r  i n  t h e  c ase  o f  5 - ( p - n i t r o  - 
s t y r y l ) - a c r i d i n e  m igh t  be  r e p r e s e n t e d  t h u s : -
w i t h  a  s i m i l a r  ex p e r im e n t  u s in g  t h e  c o r r e sp o n d in g  a m i n o - s t y r y l  
compound has  been  g iven  (page  4 3 )  i n  t h e  l i g h t  o f  t h e  above 
r e a c t i o n .
e x p e r im e n t s  i n  t h e  p r e p a r a t i o n  o f  5 - ( p - n i t r o s t y r y l ) - a c r i d i n e  
was n o t  i n v e s t i g a t e d  f o r  p o s s i b l e  t h e r a p e u t i c  p r o p e r t i e s  , s i n c e
A p o s s i b l e  e x p l a n a t i o n  o f  t h e  c o lo u r  r e a c t i o n  o b se rv ed
The e t h a n o l  d e r i v a t i v e  i s o l a t e d  i n  t h e  c o u rs e  o f  t h e
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on a t t e m p t e d  r e d u c t i o n  to  t h e  c o r r e s p o n d in g  am ino-com pound , i t  
a p p e a r e d  t o  decompose i n t o  t h e  m e t h y l a c r i d i n e  and a ld e h y d e  
f rom w h ich  i t  i s  d e r i v e d .  T h i s  d e c o m p o s i t i o n  was n o t i c e d  to  
o c c u r  when t h e  compound was b o i l e d  w i t h  d i l u t e  h y d r o c h l o r i c  
a c i d  f o r  a t i m e .
F o r  t h e  p u r p o s e  o f  t h e r a p e u t i c  t e s t i n g  5 - ( p - n i t r o  - 
s t y r y l ) - a c r i d i n e  was r e d u c e d  t o  t h e  c o r r e s p o n d in g  a m in o - 
compound. T h is  was s u b m i t t e d  t o  t h e r a p e u t i c  t e s t s  i t s e l f ,  and 
a l s o  c o n v e r t e d  to  t h e  c o r r e s p o n d i n g  ace ty lam ino-com pound  f o r  
u s e  i n  t h e  p r e p a r a t i o n  o f  a c r i d i n i u m  s a l t s  a s  i n  p a r t  IV .
The d i s c r e p a n c y  between th e  m e l t in g  p o i n t s  o f  t h e  5 -
o
( p - a m i n o s t y r y l ) - a c r i d i n e  o b t a i n e d  by  t h e  a u t h o r  (242 C) and 
t h a t  o b t a i n e d  by P o r a i - K o s c h i t z  ( 2 0 9 ° c )  has  a l r e a d y  been  
m e n t i o n e d .  L ike  t h e  c o r r e s p o n d in g  n i t r o - c o m p o u n d s , t h e s e  
amino-compounds m a y b e  g e o m e t r i c  i s o m e r s .  The amino-compound 
o b t a i n e d  by  th e  a u t h o r  was found to  p o s s e s s  , l i k e  t h e  compound 
d e s c r i b e d  b y  P o r a i - K o s c h i t z , t h e  p r o p e r t y  o f  dye ing  wool 
v i o l e t . The c o l o u r  phenomenon a s s o c i a t e d  w i t h  t h e  compound 
h a s  been more f u l l y  e x p lo r e d  i n  t h i s  w o r k .  Thus i t  was 
o b s e r v e d  t h a t  t h e  v i o l e t  c o l o u r  p roduced  b y  t h e  compound i n  
w e a k ly  a c i d  s o l u t i o n  i s  most i n t e n s e  when th e  h y d ro g e n  io n  
c o n c e n t r a t i o n  i s  v e ry  low ;  f o r  example t h e  compound d i s s o l v e s  
i n  g l a c i a l  a c e t i c  a c id  w i t h  a  deep  v i o l e t  c o l o u r ,  which  R a n g e s  
t o  r e d  on th e  a d d i t i o n  o f  w a t e r  a s  t h e  a c e t i c  a c i d  becomes 
more i o n i s e d ,  and f i n a l l y  t o  ye l lo w  on th e  a d d i t i o n  o f  a  d ro p  
o f  d i l u t e  h y d r o c h l o r i c  a c i d .  F u r t h e r ,  t h e  s o l u t i o n  o f  t h e
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h y d r o c h l o r i d e  o f  t h e  compound i n  w a t e r  i s  r e d d i s h  b ro w n ,  b u t  
d e v e l o p e s  t h e  v i o l e t  shade  on d i l u t i o n ,  t h e  v i o l e t  c o l o u r  
a g a i n  changing  t o  y e l lo w  on t h e  a d d i t i o n  o f  a  d r o p  o f  d i l u t e  
h y d r o c h l o r i c  a c i d ,  On a d d in g  d i l u t e  a l k a l i  t o  t h e  y e l l o w  
s o l u t i o n  o f  t h e  compound in  d i l u t e  m in e r a l  a c i d  a  t r a n s i e n t  
r e d d i s h - v i o l e t  c o l o u r  i s  o b t a i n e d  n e a r  t h e  n e u t r a l  p o i n t  , and 
f i n a l l y  a  y e l lo w  p r e c i p i t a t e  o f  t h e  f r e e  b a s e  s e p a r a t e s  when 
t h e  a l k a l i  i s  i n  e x c e s s .
S i m i l a r  o b s e r v a t i o n s  were  made w i t h  t h e  c o r r e s p o n d in g  
p - d i m e t h y l a m i n o - s t y r y l  compound (page 49) ,  w h ic h  was a l s o  
found to  g i v e  t h e  most i n t e n s e  c o lo u r  (deep  p r u s s i a n  b l u e )  in  
f e e b l y  i o n i s e d  a c i d s  su c h  a s  t a r t a r i c  a c i d  d i s s o l v e d  i n  
a b s o l u t e  a l c o h o l ,  o r  g l a c i a l  a c e t i c  a c i d ,  t h e  c o lo u r  chang ing  
to  g r e e n  on t h e  a d d i t i o n  o f  w a t e r ,  and  to  y e l lo w  on t h e  
a d d i t i o n  o f  a d r o p  o f  d i l u t e  h y d r o c h l o r i c  a c i d .
An e x p l a n a t i o n  o f  t h e  above c o lo u r  phenomena , w h ich  
a r e  a b s e n t  i n  t h e  c o r r e s p o n d in g  m -a m in o s ty ry l  -compound , has  
been  s u g g e s t e d  from t h e  work o f  Rupe and P o r a i - K o s c h i t z  (R e f .  
16)  on t h e  a m i n o - b e n z y l i d e n e - d e r i v a t i v e s  o f  a c e to n e  and a c e t o -  
p h e n o n e .  The c o lo u re d  s a l t s  o f  p - a m i n o - b e n z y l i d e n e - a c e to n e  
were  c o n s id e r e d  by  t h e s e  w orke rs  t o  be  produced b y  a  t r a n s ­
i t i o n  o f  t h e  benzene n u c l e u s  i n t o  t h e  qu inono id  fo rm ,  and 
t h e y  have s u p p o r t e d  t h i s  h y p o t h e s i s  by p r e p a r i n g  t h e  am ino - 
b e n z y l i d e n e - d e r i v a t i v e s  o f  a c e to p h e n o n e , and showing t h a t  t h e  
m-amino compound and i t s  s a l t s  a re  c o l o u r l e s s  w h e rea s  t h e  p -  
amino compound and p-d imethylamino-compound g i v e  r i s e  to
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c o lo u r e d  s a l t s .  Thus t h e  e x p l a n a t i o n  o f  t h e  c o l o u r  change 
o b s e r v e d  w i t h  t h e  a m i n o s t y r y l a c r i d i n e s  , b a s e d  on t h e s e  f a c t s ,  
may be a s  f o l l o w s :
t h e  p -a m in o s ty ry l - c o m p o u n d  w i th  bromine  i n  c h lo r o f o r m  s o l u t i o n  
(no t  p r e v i o u s l y  d e s c r i b e d )  may now be g i v e n .  When t h e  c o r r e s ­
ponding  n i t r o - s t y r y l  compound i s  t r e a t e d  w i t h  bromine i n  
c h lo r o f o r m  a b r o m o - d e r i v a t i v e  formed by s u b s t i t u t i o n  i s  
o b t a i n e d  (see  page 4 0 )  . Assuming t h a t  a  s i m i l a r  r e a c t i o n  
o c c u r s  w i t h  t h e  p - a m i n o s t y r y l  compound,hydrobromic a c i d  w i l l  
n e c e s s a r i l y  be p r o d u c e d .  As o b se rv e d  a b o v e ,  a t r a c e  o f  a c i d  
c a u s e s  t h e  p - a m i n o s t y r y l  compound to  become v i o l e t .  S in c e  a 
v i o l e t  c o lo u r  i s  p roduced  i n  t h e  r e a c t i o n  in  q u e s t i o n  on th e  
a d d i t i o n  o f  t h e  f i r s t  d rop  o f  bromine i n  c h lo r o f o r m ,  l a t e r  
d i s a p p e a r i n g  , w i th  s e p a r a t i o n  o f  a brown p r e c i p i t a t e  o f  t h e  
b r o m o - d e r i v a t i v e , i t  i s  b e l i e v e d  t h a t  t h e  f i r s t  d r o p  o f  
b romine  i n  c h lo r o f o r m  e f f e c t s  s u b s t i t u t i o n  i n  some o f  t h e  p -  
a m i n o s t y r y l  compound, t h e  hydrobrom ic  a c i d  t h e r e b y  l i b e r a t e d  
p r o d u c in g  t h e  c o lo u r  change i n  t h e  r e m a in d e r  o f  t h e  p -am in o -  
s t y r y l  compound, t h u s  : -
A p o s s i b l e  e x p l a n a t i o n  o f  t h e  c o l o u r  r e a c t i o n  g i v e n  by
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As more bromine  i n  c h lo r o f o r m  i s  added t h e  whole  o f  
t h e  o r i g i n a l  p - a m i n o s t y r y l  d e r i v a t i v e  i s  c o n v e r te d  to  t h e  
i n s o l u b l e  b r o m o - d e r i v a t i v e . Hence t h e  v i o l e t  c o l o u r  d i s a p p e a r s  
and a  brown p r e c i p i t a t e  o f  t h e  b r o m o - d e r i v a t i v e  s e p a r a t e s .
A s i m i l a r  r e a c t i o n  was o b s e r v e d  w i t h  t h e  c o r r e s p o n d i n g  
p - d i m e t h y l a m i n o - s t y r y l  compound (page 49) and may be e x p l a i n e d  
i n  t h e  same way.
The a c e t y l  d e r i v a t i v e  o f  t h e  above p - a m i n o s t y r y l  
compound does  n o t  c a l l  f o r  s p e c i a l  comment h e r e ;  i t  d id  n o t  
g i v e  t h e  v i o l e t  c o lo u r  r e a c t i o n  i n  g l a c i a l  a c e t i c  a c i d  so 
c h a r a c t e r i s t i c  o f  t h e  f r e e  amino-compound , p r o b a b l y  due t o  t h e  
i n a b i l i t y  o f  t h e  a c e ty l a m i n o - g r o u p  to  form a  s a l t .
Compounds from th e  r e a c t i o n  between 5 - m e t h y l a c r i d i n e  and 
m - n i t r o b e n z a l d p h y d e .
The i n v e s t i g a t i o n  o f  t h i s  r e a c t i o n  was c a r r i e d  o u t  i n
much t h e  same way (and w i th  s i m i l a r  o b j e c t s  i n  v iew )  a s  t h e
i n v e s t i g a t i o n  o f  t h e  c o r r e s p o n d in g  r e a c t i o n  u s in g  p - n i t r o  -
b e n z a ld e h y d e  .
The f i r s t  e x p e r im e n t  i n  p r e p a r i n g  t h e  s t y r y l  d e r i v a t i v e
was c a r r i e d  out  a c c o r d i n g  to  t h e  method o f  P o r a i - K o s c h i t z  (Ref .
o
8 ) , m e l t i n g  t h e  r e a c t a n t s  t o g e t h e r  a t  145 C f o r  3-g- h o u r s  i n  
p r e s e n c e  o f  z in c  c h l o r i d e .  So much t a r r i n g  o c c u r r e d  i n  t h i s
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r e a c t i o n  t h a t  no s t y r y l  compound could  be i s o l a t e d .  On
r e p e a t i n g  t h e  e x p e r im e n t  w i t h  t h e  t e m p e r a t u r e  o f  r e a c t i o n  
o
r e d u c e d  to  130 C, a  s a t i s f a c t o r y  y i e l d  (64$  t h e o r e t i c a l )  o f  
t h e  s t y r y l  d e r i v a t i v e  was o b t a i n e d ,  a l t h o u g h  more t a r r i n g  
o c c u r r e d  i n  t h i s  e x p e r im e n t  t h a n  i n  t h e  c o r r e s p o n d i n g  e x p e r i ­
ment u s i n g  p - n i t r o b e n z a l d e h y d e .
When t h e  r e a c t a n t s  were  h e a t e d  t o g e t h e r  i n  a c e t i c  
a n h y d r i d e ,  t h e  s t y r y l  compound ( i d e n t i c a l  w i t h  t h e  p r o d u c t  
a bove)  was o b t a i n e d  b u t  o n l y  i n  v e ry  p oor  y i e l d  (9$ t h e o r e t ­
i c a l )  , much t a r r i n g  o c c u r r i n g . The p o s s i b i l i t y  o f  c a r r y i n g  
o u t  t h e  c o n d e n s a t io n  i n  a  s u i t a b l e  s o l v e n t  w i t h  p i p e r i d i n e  a s  
c a t a l y s t  was n o t  e x p lo r e d  on a c c o u n t  o f  t h e  poor  r e s u l t s  
o b t a i n e d  i n  t h i s  c o n n e c t io n  w i t h  th e  e x p e r im e n t s  u s i n g  p -  
n i  t r o b e n z a ld e h y d e  . The method o f  P o r a i - K o s c h i t z ,  m o d i f i e d  a s  
i n d i c a t e d  ab ove ,  t h e r e f o r e  rem a in s  t h e  most s a t i s f a c t o r y  means 
o f  p r e p a r i n g  5 - ( m - n i t r o s t y r y l ) - a c r i d i n e  .
On r e p e a t i n g  th e  e x p e r im e n t  o f  F r i e d l a n d e r  (Ref  .13)  
who o b t a i n e d  th e  s t y r y l  d e r i v a t i v e  by s im p ly  m e l t i n g  t o g e t h e r  
t h e  r e a c t a n t s  a t  100GC. f o r  24 h o u r s ,  i t  was o b se rv e d  t h a t  t h e  
m e l t  began  t o  s o l i d i f y  a f t e r  a b o u t  h a l f  an h o u r ’ s h e a t i n g .  
A f t e r  7 h o u r ’ s h e a t in g  th e  p r o d u c t  was examined and found to  
c o n s i s t  l a r g e l y  o f  t h e  c o r r e s p o n d in g  e t h a n o l  d e r i v a t i v e  (not  
p r e v i o u s l y  d e s c r i b e d ) ,  t o g e t h e r  w i t h  a  s m a l l  amount o f  th e  
n i t r o s t y r y l  d e r i v a t i v e .  The l a t t e r ,  however ,  d i f f e r e d  i n  
a p p e a ra n c e  ( p a l e  cream c o lo u re d  s o l i d )  and m e l t in g  p o i n t
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(207 C) f rom  t h e  p r o d u c t  (a  b r i g h t  y e l l o w  s o l i d  m e l t i n g  a t  
o
210 C) o b t a i n e d  by  t h e  m o d i f i e d  method o f  P o r a i - K o s c h i t z
above . The p ro d u c t  o b t a i n e d  by  F r i e d l a n d e r  i s  d e s c r i b e d  a s  a
o
y e l lo w  s o l i d  m e l t i n g  a t  206 - 208 C; P o r a i - K o s c h i t z  i n  h i s  
work d id  n o t  i s o l a t e  t h e  s u b s t a n c e  i n  t h e  pu re  s t a t e  b u t  
s i m p ly  c o n v e r t e d  i t  to  the  c o r r e s p o n d in g  amino-compound. S in ce  
t h e  two m - n i t r o s t y r y l  compounds o b t a i n e d  by t h e  a u t h o r  o t h e r ­
w ise  r e s e m b le  each  o t h e r  in  g e n e r a l  p r o p e r t i e s  t h e y  a r e  th o u g h t  
to  be g e o m e t r i c  i s o m e r s  , a s  a l r e a d y  p o i n t e d  o u t  in  t h e  
d i s c u s s i o n  on t h e  c o r r e s p o n d in g  p - n i t r o s t y r y l  compound ( s e e  
page 39 ) .  Both m - n i t r o s t y r y l  compounds o b t a i n e d  by  t h e  
a u t h o r  gave a  r e d d i s h  p r e c i p i t a t e  o f  a  b r o m o - d e r i v a t i v e  on 
t r e a t m e n t  w i th  bromine i n  c h lo r o f o r m ,  b u t  th e  com pos i t ions  o f  
t h e s e  b r o m o - d e r i v a t i v e s  weie n o t  f u r t h e r  i n v e s t i g a t e d .
The e t h a n o l  d e r i v a t i v e  i s o l a t e d  in  th e  i n v e s t i g a t i o n  
o f  t h e  F r i e d l a n d e r  method a b o v e ,  was n o t  u s e d  f u r t h e r  i n  t h i s  
w o r k ,  f o r  r e a s o n s  s i m i l a r  to  t h o s e  g iv e n  f o r  t h e  c o r r e s p o n d in g  
p-compound (page 40 ) which i t  c l o s e l y  resem b led  i n  g e n e r a l  
pro p a r t i e s  .
F o r  t h e  p u rp o se  o f  p r e p a r i n g  compounds s u i t a b l e  f o r  
t h e r a p e u t i c  t e s t i n g  t h e  m - n i t r o s t y r y l  compound o b t a i n e d  by th e  
m o d i f i e d  P o r a i - K o s c h i t z  method was u s e d ,  on r e d u c t i o n  5 -(m- 
a m i n o s t y r y l ) - a c r i d i n e  was o b t a i n e d ;  t h i s  was t h e n  s u b m i t t e d  to  
t h e r a p e u t i c  t e s t i n g ,  and a l s o  c o n v e r te d  to  t h e  c o r r e s p o n d in g  
a c e t y l a m i n o - s t y r y l  compound f o r  t h e  p r e p a r a t i o n  o f  a c r i d i n i u m  
s a l t s  a s  in  P a r t  IV .
4.7 .
The p r o p e r t i e s  o f  t h e  m-amino s t y r y l  compound p r e p a r e d  
were found to a g r e e  w i t h  t h e  d e s c r i p t i o n  o f  t h e  compound g iv en  
b y  P o r a i - K o s c h i t z .  The c o lo u r  r e a c t i o n s  d e s c r i b e d  b y  t h e  
a u t h o r  f o r  t h e  c o r r e s p o n d i n g  p-amino and p -d im e th y la m in o  
compounds were  n o t  g i v e n  by  t h e  m-amino s t y r y l  compound, ( s e e  
page 42 ) . In  t h e  case  o f  t h e  r e a c t i o n  w i t h  bromine in  c h l o r o ­
fo rm ,  t h e  compound gave an o ran g e  p r e c i p i t a t e  o f  t h e  b rom o- 
d e r i v a t i v e  which was n o t  p re c e d e d  by a  v i o l e t  c o l o u r a t i o n .
The a b s e n c e  o f  i n t e n s e  c o l o u r - r e a c t i o n s  was a l s o  n o t e d  w i th  
t h e  m -ace ty lam in o  - s t y r y l  compound (n o t  p r e v i o u s l y  p r e p a r e d ) ,  
w h ich  resem bled  t h e  c o r r e s p o n d i n g  p - a c e t y l a m i n o - s t y r y l  compound.
The r e a c t i o n  be tw een  5 - m e t h y l a c r i d i n e  and o - n i t r o b e n z a l d e h y d e .
The above r e a c t i o n  does n o t  a p p ea r  to  have been
p r e v i o u s l y  i n v e s t i g a t e d  . With t h e  same o b j e c t s  i n  view as  in
t h e  c o r r e s p o n d i n g  r e a c t i o n s  w i th  m- and p - n i t r o b e n z a l d e h y d e s  ,
a s e r i e s  o f  e x p e r im e n t s  was a g a in  c a r r i e d  ou t  i n  which t h e
r e a c t a n t s  were  h e a t e d  t o g e t h e r  w i th  and w i th o u t  t h e  a d d i t i o n
o f  condens ing  a g e n t s .  The e x p e r im e n ts  us ing  z i n c  c h l o r i d e  a s
condens ing  a g e n t  f a i l e d  t o  p roduce  th e  d e s i r e d  s t y r y l
d e r i v a t i v e ,  much t a r r i n g  o c c u r r in g  even when t h e  t e m p e r a t u r e
o
o f  r e a c t i o n  was reduced  t o  110 C.  S i m i l a r l y  no s t y r y l  
d e r i v a t i v e  was i s o l a t e d  in  t h e  e x p e r im e n t  u s i n g  a c e t i c  a n ­
h y d r i d e  as  condensing a g e n t  .
oOn m e l t i n g  t h e  r e a c t a n t s  t o g e t h e r  a t  100 C and 
c o n t i n u i n g  h e a t in g  a t  t h i s  t e m p e r a t u r e  t h e  m e l t  beg an  to
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s o l i d i f y  a f t e r  10 m in u te s  owing to  t h e  f o r m a t io n  o f  t h e  e t h a n o l  
d e r i v a t i v e . The p r o d u c t  o b t a i n e d  a f t e r  7 h o u r s  h e a t i n g  was 
s t i l l  t h e  e t h a n o l  d e r i v a t i v e ,  no c o r r e s p o n d i n g  s t y r y l  compound 
b e in g  i s o l a t e d .  The g e n e r a l  p r o p e r t i e s  o f  t h i s  e t h a n o l  
d e r i v a t i v e  were  s i m i l a r  to  t h o s e  o f  t h e  c o r r e s p o n d in g  m- and 
p -  compounds , b u t  i t  r e s i n i f i e d  and d id  no t  y i e l d  th e  s t y r y l  
compound on h e a t i n g  w i t h  a c e t i c  a n h y d r i d e .
The s t a b i l i t y  o f  t h e s e  t h r e e  i s o m e r i c  e th a n o l  d e r i v a t -
o
i v a s  to w a rd s  h e a t i n g  a t  110 C d e c r e a s e s  in  t h e  f o l l o w i n g  o r d e r : -  
p - ;  m-; o-:.  T h is  o b s e r v a t i o n  maybe c o r r e l a t e d  w i t h  t h e  amount 
o f  t a r r i n g  p ro du ced  i n  t h e  p r e p a r a t i o n  ( a t t e m p te d  p r e p a r a t i o n  
i n  t h e  c a se  o f  o -) o f  t h e  c o r r e s p o n d in g  s t y r y l  d e r i v a t i v e s  
u s in g  z i n c  c h l o r i d e  a s  oondensing a g e n t ,  when t a r r i n g  was found 
to  i n c r e a s e  i n  t h e  same o r d e r  ( p - ;  m-; o - ) .  S in c e  from th e  
e v id e n c e  o b t a i n e d  i t  i s  r e a s o n a b l e  to  assume t h a t  s t y r y l  
f o r m a t io n  i s  p rec ed e d  b y  e th a n o l  f o r m a t io n  i t  may be t h a t  th e  
c l o s e  p r o x i m i t y  o f  t h e  n i t r o - g r o u p  i n  t h e  m o le c u le  to th e  
" e t h a n e ” ca rbon  atoms i n  t h e  case  o f  t h e  o-compound ( i ) ,  e i t h e r  
h i n d e r s  t h e  l o s s  o f  t h e  e le m e n ts  o f  w a te r  from t h e s e  atoms ,by  
s t e r i o  e f f e c t  , o r  r e s u l t s  in  r e s  i n i  f i  c a t i o n  by s e l f - o x i d a t i o n .
I
Thus t h e  r e a c t i o n  between 5 - m e t h y l a c r i d i n e  and o - 
n i t r c b e n z a l d e h y d e  has  n o t  p roduced  any compounds o f  t h e  ty p e
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r e q u i r e d .
The r e a c t i o n  be tween 5 - m e t h y l a c r i d i n e  and p - d i m e t h y l a m i n o - 
b e n z a l d e h y d e .
E x p e r im e n ts  w ere  c a r r i e d  o u t  on t h i s  r e a c t i o n  a lo n g
t h e  same l i n e s  a s  t h e  p r e v i o u s  e x p e r im e n t s  u s i n g  t j ie  n i t r o -
b e n z a ld e h y d e s  . The method o f  P o r a i - K o s c h i t z  ( B e f . 8 )  o f  h e a t  -
o
i n g  t o g e t h e r  t h e  r e a c t a n t s  f o r  6 h o u r s  a t  135 C i n  p r e s e n c e  
o f  z i n c  c h l o r i d e  was found to  be t h e  most s a t i s f a c t o r y  means 
o f  p r e p a r i n g  t h e  s t y r y l  compound.
o
On h e a t i n g  t h e  r e a c t a n t s  t o g e t h e r  a t  100 C, l i t t l e  o r  
no r e a c t i o n  was o b s e r v e d  to o c c u r ,  no e t h a n o l  d e r i v a t i v e  was 
i s o l a t e d  from t h e  p r o d u c t ,  and o n l y  q u a l i t a t i v e  e v id e n c e  o f  a 
t r a c e  o f  s t y r y l  d e r i v a t i v e  was o b t a i n e d .  P i p e r i d i n e  showed no 
a p p r e c i a b l e  c a t a l y t i c  e f f e c t  on t h e  s t y r y l  - fo rmat io n  e i t h e r  on 
h e a t i n g  t h e  r e a c t a n t s  a lo n e  o r  i n  a l c o h o l .  T h i s  i s  i n  k e e p in g  
w i th  t h e  f i n d i n g s  o f  Hamer ( R e f . 17) who has  shown t h a t  even 
t h e  m e t h i o d i d e o f  5 - m e t h y la c r i d i n e  does n o t  r e a c t  w i th  p - d i -  
m ethy lam in ob en za ldeh y de  in  a l c o h o l i c  s o l u t i o n  c o n t a i n i n g  
p i p e r i d i n e .
The p r o p e r t i e s  o f  5 - ( p -d im e th y lam in o  s t y r y l ) - a c r i d i n e  
were  found to  agree  w i t h  t h o s e  r e c o r d e d  by P o r a i - K o s c h i t z .  A 
f u l l e r  a cc o u n t  o f  t h e  c o lo u r  phenomenon a s s o c i a t e d  w i t h  th e  
compound has been g iv e n  by the  a u t h o r  i n  t h e  E x p e r i m e n t a l  
S e c t i o n .  In  t h i s  c o n n e c t io n  th e  compound c l o s e l y  r e s e m b le s  
5 - ( p - a m i n o s t y r y l ) - a c r i d i n e  , and th e  c o l o u r  phenomena o f  t h e  two
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compounds , i n c l u d i n g  t h e i r  r e a c t i o n s  w i t h  b rom ine  i n  c h l o r o -  
fo rm (n o t  p r e v i o u s l y  r e c o r d e d )  , have  been  d i s c u s s e d  e a r l i e r
(page 42 ) .
The p - d i m e t h y l a m i n o - s t y r y l  compound was s u b m i t t e d  to  
t h e r a p e u t i c  t e s t i n g ,  and a l s o  c o n v e r t e d  t o  t h e  c o r e s p o n d i n g  
a c r i d i n i u m  compound a s  i n  P a r t  IV .
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A n t i s e p t i c  p r o p e r t i e s  o f  5 - s t y r y l a c r i d i n e s  p r e p a r e d
i n  P a r t  I I .
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w a t e r
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TABLE IV
T r y p a n o c i d a l  A c t io n  and T o x i c i t y  o f  t h e  5 - s t y r y l -  
a c r i d i n e s  p r e p a r e d  i n  p a r t  I I  .
N o t e : Doses  a r e  e x p r e s s e d  i n  t e r m s  o f  t h e
s t r e n g t h  o f  t h e  s o l u t i o n  u s e d ,  1 c . c . o f  t h e  
s t a t e d  d i l u t i o n  b e in g  g i v e n  p e r  2o g .  mouse .
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PART I I I
STYITEL -ACRIDIN2BS PREPARED PROM DERIVAIIVES OP 
5 -METHYL ACRID IN S .
G enera l  C o n s i d e r a t i o n s  .
In  t h i s  p a r t  o f  t h e  T h e o r e t i c a l  S e c t i o n  t h e  work on 
s t y r y l - f o r m a t i o n  w i t h  5 -m ethy l  a c r i d i n e  i t s e l f ,  d e s c r i b e d  i n  
P a r t  I I ,  i s  e x te n d e d  t o  s u i t a b l e  s u b s t i t u t e d  5 - m e th y la c r id in e s ,  
w i th  t h e  o b j e c t  o f  p r e p a r i n g ,  f o r  t h e r a p e u t i c  t e s t i n g ,  s t y r y l - '  
a c r i d i n e s  h a v in g  am in o -g ro u ps  i n  t h e  a c r i d i n e  n u c l e u s .  The 
p r o c e s s  o f  s t y r y l - f o r m a t i o n  w i t h  s u b s t i t u t e d  5 - m e t h y l a c r i d i n e s  
does n o t  a p p e a r  to  h av e  been c a r r i e d  o u t  b e f o r e ,  so p r e l i m i n a r y  
e x p e r im e n ts  were U n d e r ta k en  to  f i n d  o u t  t h e  b e s t  c o n d i t i o n s  
f o r  t h e  p r o c e s s ;  i n  t h i s  c o n n ec t io n  t h e  f i n d i n g s  in  t h e  
e x p e r im e n ta l  work o f  P a r t  I I  were a p p l i e d  w i t h  a d v a n t a g e .
The ty pe  o f  s u b s t i t u t e d  5 - m e t h y l a c r i d i n e  r e q u i r e d  f o r  
s t y r y l - f o r m a t  ion i n  t h i s  work h a s  a l r e a d y  been  d i s c u s s e d  i n  
P a r t  I  ( see  page 7 ) .  The f o l lo w in g  s u b s t a n c e s  r e p r e s e n t  t h e  
p r i n c i p a l  t y p e s  o f  m e t h y l a c r i d i n e s  p r e p a r e d  i n  p a r t  I  ( w i t h  
th e  e x c e p t i o n  o f  t h e  ty p e  o b t a i n a b l e  from t h e  r e a c t i o n  between 
5 - n i t r o - 2 - c h lo r o a c e to p h e n o n e  and m - a m i n o a c e t a n i l i d e , which  i s  
n o t  c o n s id e r e d  h e r e ,  f o r  r e a s o n s  g iven  on page  2 7 ) ,  and a r e  
s u i t a b l e  f o r  s t y r y l - f o r m a t i o n  : -
3 - n i t r o  -5 - m e t h y la c r i  d in e  .
3 - n i t r o -7 -a c e ty la m in o  -5 - m e t h y l a c r i d i n e  .
3 - n i t r e -5 : 7 - d i m e t h y l a c r i d i n e  .
In  a t t e m p t i n g  t o  condense t h e s e  s u b s t i t u t e d  5 - m e t h y l ­
a c r i d i n e s  w i t h  n i t r o b e n z a l d e h y d e s  by h e a t i n g  i n  p r e s e n c e  o f  
z i n c  c h l o r i d e ,  a s  d e s c r i b e d  f o r  5 - m e t h y l a c r i d i n e  i n  P a r t  I ,
d i f f i c u l t y  was e x p e r i e n c e d  on a c c o u n t  o f  t h e  f a c t  t h a t  t h e s e
o
s u b s t i t u t e d  m e t h y l a c r i d i n e s  do n o t  m e l t  be low 360 C. Thus
a l t h o u g h  5 - m e t h y l a c r i d i n e  ( m e l t i n g  p o i n t  1 1 5 °C) and p - n i t r o -
c
be n z a ld eh y d e  ( .mel t ing  p o i n t  106 CJ i n  m o le c u l a r  p r o p o r t i o n s
r e a d i l y  form a m e l t  d u r i n g  t h e  h e a t i n g  w i t h  z i n c  c h l o r i d e  a t
o130 C, no s a t i s f a c t o r y  m e l t  was formed in  th e  case  o f  th e  
s u b s t i t u t e d  5 - m e t h y l a c r i d i n e s ; t h i s  p r e v e n t s ,  o r  any r a t e  
g r e a t l y  h i n d e r s ,  s t y r y l  - f o r m a t io n  .
To overcome t h i s  d i f f i c u l t y  t h e  u se  o f  a s u i t a b l e  
s o l v e n t  f o r  t h e  r e a c t a n t s  was c o n s id e r e d  . I t  has  been shown 
i n  P a r t  I I ,  t h a t  t h e  most  s a t i s f a c t o r y  s u b s t a n c e  i n  t h i s  
c o n n e c t i o n  i s  a c e t i c  a n h y d r i d e ,  which f u l f i l s  t h e  t w o - f o l d  
p u r p o s e  o f  s o l v e n t  and condens ing  a g e n t .  A l though  i t  was 
shown t h e r e  t h a t  much p o o re r  y i e l d s  r e s u l t  u s in g  a c e t i c  a n ­
h y d r i d e  a s  condens ing  a g e n t  i n s t e a d  o f  z i n c  c h l o r i d e ,  a 
r e a s o n a b l e  amount o f  t h e  s t y r y l  compound was o b ta in e d  from 5 -  
m e t l i y l a c r i d i n e  and p - n i t r o b e n z a l d e h y d e  w i t h  a c e t i c  a n h y d r i d e .  
S in ce  i t  app ea re d  from t h i s  and o t h e r  work i n  P a r t  I I  t h a t  
t h e  most s a t i s f a c t o r y  a ldehyde  a s  r e g a r d s  r e a c t i v i t y  f o r  
s t y r y l - f o r m a t  ion i s  p - n i t r o b e n z a l d e h y d e , and t ime d i d  n o t  
p e r m i t  o f  an i n v e s t i g a t i o n  i n t o  the  use o f  o t h e r  s u b s t i t u t e d  
b e n z a ld e h y d e s  , o n ly  the  r e a c t i o n s  w i t h  p - n i t r o b e n z a l d e h y d e  have 
been  used  f o r  p ro d u c in g  th e  r e q u i r e d  s t y r y l  compounds from the
s u b s t i t u t e d  5 - m e t h y l a c r i d i n e s .
A l l  t h e s e  s t y r y l - a c r i d i n e s , p r e p a r e d  u s i n g  a c e t i c  
a n h y d r i d e  t h e r e f o r e  g iv e  on r e d u c t i o n ,  a  p - a m in o -g ro u p  i n  t h e  
benzen e  n u c l e u s . T h i s  i s  an a d v a n ta g e  from t h e  t h e r a p e u t i c  
p o i n t  o f  v iew ,  a s  Browning and h i s  co -w o rk e rs  ( R e f s .  2 2 /2 8 ;  
have shown t h a t  an am ino-group  i n  t h e  benzene  n u c l e u s  i n  t h e  
s t y r y l - q u i n o l i n e s  e x e r t s  i t s  g r e a t e s t  t h e r a p e u t i c  e f f e c t  when 
o c c u p y in g  a p - p o s i t i o n .
D e t a i l s  o f  t h e  p r a c t i c a l  work i n v o lv e d  i n  t h e  p r e p a r ­
a t i o n  o f  t h e s e  s t y r y l - a c r i d i n e s  s u i t a b l e  f o r  t h e r a p e u t i c  
t e s t i n g  a r e  g i v e n  in  P a r t  I I I  o f  t h e  E x p e r im e n ta l  S e c t i o n .
The v a r i o u s  p o i n t s  a r i s i n g  in  th e  c o u rs e  o f  t h i s  work w i l l  now 
be d i s c u s s e d  fo l lo w in g  t h e  same o r d e r .
Compounds from t h e  r e a c t i o n  between 3 - n i t r o - 5 - m e t h y l a c r i d i n e  
and th e  n i t r o b e n z a l d e h y d e s .
P r e l i m i n a r y  e x p e r im e n t s  on t h e  above r e a c t i o n  were
o
f i r s t  c a r r i e d  o u t  a t  100 C i n  absence  o f  c o n den s in g  a g e n t s .
I n  t h e  c a se  o f  p - n i t r o b e n z a l d e h y d e , t h e  d i f f i c u l t y  m en t ioned  
e a r l i e r  was e n c o u n te re d  - t h e  s u b s t a n c e s  d id  n o t  m e l t  
t o g e t h e r  and no c o n d e n s a t io n  p r o d u c t s  were i s o l a t e d .  With
m- and o - n i t r o b e n z a ld e h y d e s  u n d e r  t h e s e  c i r c u m s ta n c e s  however,  
a  p a s t y  m el t  was produced which h a rd e n e d  d u r in g  h e a t i n g ,  t h e  
e t h a n o l  d e r i v a t i v e  b e in g  i s o l a t e d  from the  p r o d u c t  i n  each  
c a s e .  These  e t h a n o l  compounds were n o t  examined f u r t h e r  f o r  
t h e  p r e p a r a t i o n  o f  compounds s u i t a b l e  f o r  t h e r a p e u t i c  t e s t i n g ,
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s i n c e  t h e  c o r r e s p o n d i n g  compounds o b t a i n e d  in  P a r t  I I  were 
found  t o  be u n s u i t a b l e  e i t h e r  f o r  r e d u c t i o n  o r  f o r  s a t i s f a c t o r y  
c o n v e r s i o n  to  t h e  c o r r e s p o n d i n g  s t y r y l  compounds.  In  any c a s e ,  
i t  was d e c id e d  f o r  r e a s o n s  g iv en  e a r l i e r  (page 5 4 ) ,  to  
c o n c e n t r a t e  on t h e  c o n d e n s a t io n  o f  t h e  s u b s t i t u t e d  5 - m e t h y l ­
a c r i d i n e s  w i t h  p - n i t r o b e n z a l d e h y d e  .
t o g e t h e r  3 - n i t r o - 5 - m e t h y l a c r i d i n e  and p - n i t r o b e n z a l d e h y d e  i n
o c
p r e s e n c e  o f  z i n c  c h l o r i d e ,  f i r s t  a t  130 C t h e n  a t  110 C,
f a i l e d  s i n c e  t h e  r e a c t a n t s  d id  n o t  m el t  t o g e t h e r  s a t i s f a c t o r i l y
and t a r r i n g  o c c u r r e d  a t  t h e  h i g h e r  t e m p e r a t u r e .  By u s in g
a c e t i c  a n h y d r id e  a s  cond en s ing  a g e n t  i n  p l a c e  o f  z i n c  c h l o r i d e ,
h o w ev er ,  t h e  r e a c t a n t s  went  i n to  s o l u t i o n  on h e a t i n g  and
c r y s t a l s  o f  t h e  s t y r y l  d e r i v a t i v e  s e p a r a t e d
p e u t i c  t e s t i n g ,  t h i s  s t y r y l  d e r i v a t i v e  was reduced  t o  the  
c o r r e s p o n d in g  d iam ine-com pound . T h is  was s u b m i t t e d  to  t h e r a ­
p e u t i c  t e s t i n g  and a l s o  c o n v e r te d  to  t h e  d i - a c e t y l a m i n o -  
compound f o r  t h e  p r e p a r a t i o n  o f  q u a t e r n a r y  s a l t s  a s  i n  P a r t  IV .
p r o p e r t i e s  which  resem bled  on t h e  one hand  th o s e  o f  5 - ( p -  
a m i n o s t y r y l ) - a c r i d i n e  , and on th e  o t h e r  th o se  o f  3 -a m in o -5 -
A t te m p ts  t o  p r e p a r e  t h e  s t y r y l  d e r i v a t i v e  by h e a t i n g
F o r  t h e  p r o d u c t i o n  o f  compounds s u i t a b l e  f o r  t h e r a -
The diamino-compound o b t a i n e d  as  above showed
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m e t h y l a c r i d i n e ; t h e s e  f a c t s  a r e  in  k e e p i n g  w i t h  t h e  s t r u c t u r e  
o f  t h e  compound. Thus on t r e a t m e n t  w i t h  g l a c i a l  a c e t i c  a c i d '  
t h e  compound gave a  c o lo u r  r e a c t i o n  s i m i l a r  t o  t h a t  o b s e r v e d  
f o r  5 - ( p - a m i n o s t y r y l ) - a c r i d i n e , w hereas  t h e  compound i t s e l f  
t e n d e d  to  be r e s i n o u s  and d i f f i c u l t  t o  c r y s t a l l i s e ,  and i t s  
s o l u t i o n  i n  e t h e r  showed g r e e n i s h  f l u o r e s c e n c e  in  d a y l i g h t ,  
p r o p e r t i e s  which  r e c a l l  t h o s e  o f  3 -amino- 5 - m e t h y l a c r i d i n e  .
a c e t y l a m i n o  - 5 - m e t h y l a c r i d i n e  i n  i t s  g e n e r a l  s o l u b i l i t y  i n  t h e  
common s o l v e n t s ;  by g i v i n g  a r e d d i s h  c o lo u r  w i t h  g l a c i a l  a c e t i c  
a c i d  i t  a l s o  re sem b les  5 - ( p - a c e t y l a m i n o s t y r y l ) - a c r i d i n e .
Compounds f r o m, t he r e a c t i o n between 5 - n i t r o -7 - a c e ty la m in o  - 
-5 m e t h y l a c r i d i n e  and p - n i t r o b e n z a ld e h y d e  .
them  t o g e t h e r  i n  a c e t i c  a n h y d r id e  was a g a in  a p p l i e d  h e r e  and 
found to  p roduce  a s a t i s f a c t o r y  y i e l d  o f  t h e  s t y r y l - d e r i v a t i v e :
t h e  c o r r e s p o n d i n g  t r i  -amino -compound, which was s u b m i t t e d  to  
t h e r a p e u t i c  t e s t i n g  and a l s o  c o n v e r te d  to  t h e  c o r r e s p o n d in g  
t r i - a c e ty l a m i n o - c o m p o u n d  f o r  u s e  i n  th e  p r e p a r a t i o n  o f  
a c r i d i n i u m  s a l t s  a s  i n  p a r t  IV.  L ik e  th e  c o r re s p o n d in g
S i m i l a r l y  t h e  d i - a c e ty la m in o -c o m p o u n d  resem bled  3 -
The method o f  condensing t h e  r e a c t a n t s  by h e a t i n g
CHz w o  ^  \
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The s t y r y l  compound was re d u c e d  and h y d r o ly s e d  to  g ive
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p r o d u c t s  o b t a i n e d  from 3 - n i t r o - 5 - m e t h y l a c r i d i n e  and d i s c u s s e d  
ab o v e ,  t h e  t r i - a m i n o - a n d  t r i - a c e t y l a m i n o  compounds o b t a i n e d  
h e r e  p o s s e s s e d  p r o p e r t i e s  i n t e r m e d i a t e  be tw een  t h o s e  o f  t h e  
c o r r e s p o n d i n g  d i - s u b s t i t u t e d  m e t h y l a c r i d i n e s  on t h e  one h a n d ,  
and t h e  c o r r e s p o n d in g  p - s u b s t i t u t e d  s t y r y l a c r i d i n e s  on t h e  
o t h e r .
Compounds from t h e  r e a c t i o n  be tween  3 - n i t r o - 5 : 7 - d im e th y l  - 
a c r i d i n e  and p - n i t r o b e n z a l d e h y d e .
Again a  s a t i s f a c t o r y  y i e l d  o f  t h e  s t y r y l  d e r i v a t i v e  
was o b t a i n e d  by  h e a t i n g  t o g e t h e r  t h e  r e a c t a n t s  i n  a c e t i c  a n ­
h y d r i d e : -
t h e  m o n o - s t y r y l  d e r i v a t i v e ;  i n  o r d e r  to  t e s t  t h e  t h e o r y  
advanced  i n  P a r t  I I  (page 32 ) t h a t  a m ethyl  g roup  i n  t h e  
a c r i d i n e  n u c l e u s  w i l l  o n ly  be r e a c t i v e  to w ard s  a ld e h y d e s  when 
i t  o c c u p i e s  th e  5 - p o s i t i o n ,  two m o le c u la r  p r o p o r t i o n s  o f  p -  
n i t r c b e n z a l d e h y d e  were  used i n  t h i s  r e a c t i o n .  The f a c t  t h a t  
t h e  m o n o - s ty r y l  compound has  been  o b t a i n e d  s u p p o r t s  t h i s  t h e o r y  
f o r ,  s i n c e  th e  5-m e th y l -g ro u p  th r o u g h o u t  t h i s  work has  been  
shown t o  be r e a c t i v e ,  i t  i s  e x t r e m e ly  u n l i k e l y  t h a t  s t y r y l -  
f o r m a t i o n  has o c c u r r e d  a t  p o s i t i o n  7 i n  t h i s  c a se .
c « 3 Vv".
The s t y r y l  d e r i v a t i v e  o b t a i n e d  i n  t h i s  r e a c t i o n  was
The s ty ry l -com pound  was; reduced  to t h e  c o r r e s p o n d i n g
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d i - a m in o -c o m p o u n d , which was su b m i t t e d  t o  t h e r a p e u t i c  t e s t i n g  
and a l s o  c o n v e r t e d  to  t h e  d i - a c e t y l a m i n o  compound f o r  u se  i n  
t h e  p r e p a r a t i o n  o f  a c r i d i n i u m  s a l t s  a s  i n  P a r t  IV .
The p r o d u c t s  o b t a i n e d  above f rom  3 - n i t r o -5 :7 -d im e th y l  -  
a c r i d i n e  c l o s e l y  r e sem b le  t h e  c o r r e s p o n d in g  p r o d u c t s  o b t a i n e d  
f ro m  3 - n i t r o -5 - m e t h y l a c r i d i n e ,  and need  n o t  be f u r t h e r  
d i s c u s s e d  h e r e .
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TABLB V
A n t i s e p t i c  P r o p e r t i e s  o f  5 - s t y r y l a c r i d i n e s  p r e p a r e d
i n  P a r t  I I I .
STBRILI SIN G DILUTION
COMPOUND S t a p h ,  a u re u s B. c o l i
P e p to n e
w a t e r
Ox P ep to n e Ox
No . Formula serum w a t e r serum
13
i
hydro  c h l o r i d e
< 1 : 1 ,000 < 1 : 1 ,000 <  1 : 1 ,000 4 1 : 1 , 0 0 0
14
CfftCHOA/^ 
hydro c h l o r i d e
< 1 : 1 , 0 0 0 < 1 : 1 , 0 0 0 < 1 : 1 , 0 0 0 4 1 :1 ,000
15
C
h yd ro  c h l o r i d e
<1:10  ,000 < 1 :10 ,000 < 1 :10,000 < 1 : 1 0 , 0 0 0
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TABLE VI
T r y p a n o c i d a l  A c t io n  and T o x i c i t y  o f  t h e  5 - s t y r y l  
a c r i d i n e s  p r e p a r e d  i n  P a r t  I I I .
N o t e :  Doses a r e  e x p r e s s e d  i n  t e r m s  o f  t h e
s t r e n g t h  o f  t h e  s o l u t i o n  u s e d ,  1 c . c . o f  t h e  
s t a t e d  d i l u t i o n  b e in g  g iv en  p e r  20 g .  m ouse .
....................................... .
COMPOUND
T O X I C I T Y TRYPANOCIDAL 
ACTION 
(T. B r u c e i )
L e t h a l
dose
T o l e r a t e d
doseNO Formula Dose R e s u l t
13 ""■oio
hydro chlor ide
- 1 :10Q 1 :200 N i l
14
h y d r o c h lo r id e
- 1 :100 1 :200 N i l
15
hydro  c h lo r id e
- 1 :100 1 :200 N i l
6 2 .
PART IV 
ACRID IN I  DM SALTS.
G enera l  C o n s i d e r a t i o n s .
The v a r i o u s  a m i n o - d e r i v a t i v e s  o f  5 - m e t h y l a c r i d i n e  and 
5 - s t y r y l a c r i d i n e  p r e p a r e d  i n  P a r t s  I  - I I I ,  a r e  th e m s e lv e s  
i n s o l u b l e  in  w a t e r ,  and were g e n e r a l l y  s u b m i t t e d  to  t h e r a ­
p e u t i c  t e s t i n g  as  s o l u b l e  h y d r o c h l o r i d e s ;  o c c a s i o n a l l y  i n  t h e  
c a se  o f  Mi n  v ivo"  t e s t s ,  how ever ,  t h e  f r e e  b a s e s  were  i n j e c t e d  
a s  d i s p e r s i o n s  . Two a d v a n ta g e s  a r e  t h e r e f o r e  t o  be g a in e d  
b y  c o n v e r t i n g  t h e s e  compounds i n t o  t h e  c o r r e s p o n d in g  a c r i d i n i u m  
s a l t s .  F i r s t ,  such s a l t s ,  p a r t i c u l a r l y  t h e  metho c h l o r i d e s , 
a r e  e a s i l y  s o l u b l e  i n  w a t e r ;  s e c o n d ly  t h e  change i n  t h e r a ­
p e u t i c  a c t i v i t y  on forming th e  q u a t e r n a r y  s a l t s  may be o b s e r v e d  
i t  i s  known t h a t  t h e  f o rm a t io n  o f  t h e s e  s a l t s  u s u a l l y  enhances  
t h e  a c t i v i t y  o f  q u i n o l i n e  and a c r i d i n e  compounds .
The method o f  p r e p a r i n g  t h e s e  a c r i d i n i u m  s a l t s  may now 
be  c o n s i d e r e d .  5 - M e t h y la c r i d i n e  i t s e l f  h a s  been  con v er ted  to  
i t s  m e th io d id e  i n  two d i f f e r e n t  ways.  In  t h e  f i r s t  o f  t h e s e  
t h e  a c r i d i n e  base  i s  s im p ly  h e a t e d  w i t h  m ethyl  i o d i d e  
( B e m t h s e n  ( R e f . 6 ) ;  Hamer ( R e f , 1 7 ) ) : -
+  C rfjl — >- y '
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I n  th e  second method (Kaufmann and A l b e r t i n i  ( R e f .1 8 ) )  
t h e  a c r i d i n e  base  i s  h e a t e d  w i t h  d im e thy l  s u l p h a t e ;  from t h e
aqueous  s o l u t i o n  o f  t h e  p r o d u c t  t h e  m e th io d id e  i s  p r e c i p i t a t e d  
b y  t h e  a d d i t i o n  o f  p o t a s s i u m  i o d i d e : -
By u s in g  sod ium  c h l o r i d e  in p l a c e  o f  p o t a s s i u m  i o d i d e  i n  t h e  
second  s t a g e  o f  t h i s  p r o c e s s  th e  c o r r e s p o n d i n g  m e t h o c h l o r i d e  
i s  p r e c i p i t a t e d .
v e n i e n t  as  t h e  f i r s t ,  u s i n g  l o w - b o i l i n g  m ethyl  i o d i d e ,  r e q u i r e s  
t h e  r e a c t a n t s  to  be h e a t e d  t o g e t h e r  i n  a s e a l e d  t u b e .  F u r t h e r ,  
metho c h l o r i d e s  were  p r e f e r r e d  to  m e th i o d id e s  f o r  t h e r a p e u t i c  
t e s t i n g  on a c c o u n t  o f  t h e i r  g r e a t e r  s o l u b i l i t y  i n  w a t e r .
m e th y l  s u l p h a t e  i n  th e  second method above does n o t  a p p e a r  to 
h a v e  been t r i e d  p r e v i o u s l y  i n  t h e  case  o f  5 - m e t h y l a c r i d i n e  , 
a l t h o u g h  i t  has been used  w i t h  s u c c e s s  by Ullmann and Wenner 
(R ef  .19)  i n  t h e  case  o f  5 - p h e n y l a c r i d i n e  , t h e  m e t h o - p - to l u e n e  - 
s u l p h o n a t e  c r y s t a l l i s i n g  o u t  on h e a t i n g  t h e  r e a c t a n t s  t o g e t h e r  
i n  n i t r o b e n z e n e .  With a  view to  i t s  p o s s i b l e  g e n e r a l  a p p l i c a t ­
i o n  i n  t h i s  w o rk ,  th e  e x t e n s i o n  o f  t h i s  r e a c t i o n  to  5 - m e t h y l ­
a c r i d i n e  w i l l  be d i s c u s s e d  a f t e r  t h e  fo l lo w in g  p o i n t s  from t h e  
l i t e r a t u r e  , d e a l i n g  w i t h  a c r i d i n i u m  s a l t  f o rm a t io n  i n  t h e  case  
o f  c e r t a i n  a m in o - a c r i  d in e s  , have been c o n s i d e r e d .
Ullmann and M a r ic / ( R e f .20) have d e s c r i b e d  t h e  p r e p a r a t ­
i o n  o f  2 :8  -diamino -5 :7  - d i m e t h y l a c r i d i n e  m e th o c h lo r id e  from th e
Of t h e s e  two m ethods  t h e  second  seemed th e  more con -
The u se  o f  methyl  p - t c l u e n e s u l p h o n a t e  i n  p l a c e  o f  d i
"base o f  a c r i d i n e  y e l lo w  by h e a t i n g  i t s  d i - a c e t y l  d e r i v a t i v e  
w i t h  d im e th y l  s u l p h a t e  i n  n i t r o b e n z e n e ,  and h y d r o l i s i n g  t h e  
p r o d u c t  w i t h  h y d r o c h l o r i c  a c i d : -
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The a c e t y l a t i o n  o f  t h e  f r e e  a m i n o - g r o u p s , i n  o r d e r  to  
p r e v e n t  t h e i r  m e t h y l a t i o n  d u r in g  t h e  h e a t i n g  w i t h  d im e th y l  
s u l p h a t e ,  a p p a r e n t l y  i s  u n n e c e s s a r y  h e r e  f o r  t h e s e  w o rk e rs  
a l s o  p o i n t  ou t  t h a t  t h e  same metho c h l o r i d e  was o b t a i n e d  by 
h e a t i n g  t h e  2 :8 - d i a m i n o - 3 : 7 - d i m e t h y l a c r i d i n e  i t s e l f  w i t h  d i ­
m e th y l  s u l p h a t e  i n  n i t r o b e n z e n e ,  and t r e a t i n g  t h e  aqueous 
s o l u t i o n  o f  t h e  p ro d u c t  w i t h  sodium c h l o r i d e : -
In  h i s  s y n t h e s i s  o f  2 :8 -d i  amino a c r i d i n e  metho c h l o r i d e ,  
Benda ( R e f . 21) h a s  fo l low ed  t h e  f i r s t  method o f  Ullmann and 
M ar ic^  u s i n g ,  ho w e v e r ,  methyl  p - t o l u e n e s u l p h o n a t e  i n  p l a c e  o f  
d ime t h  yl  s u l p h a t  e : -
l< H C £ > tff nhcocm
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Benda a p p e a r s  to  have considered^ i t  n e c e s s a r y  t o  
p r o t e c t  t h e  am ino-g roups  by a c e t y l a t i o n  to  p r e v e n t  t h e i r  
m e t h y l a t i o n . The a u t h o r  t h e r e f o r e  c o n s i d e r e d  i t  a d v i s a b l e ,  
s i n c e  a l l  t h e  compounds to be c o n v e r t e d  to  a c r i d i n i u m  s a l t s  i n  
t h i s  work  c o n ta in  f r e e  a m i n o - g r o u p s , to  a c e t y l a t e  t h e  compounds 
p r i o r  to  q u a t e r n a r y  s a l t  f o r m a t i o n ;  t h e  p r e p a r a t i o n  o f  t h e s e  
a c e t y l - d e r i v a t i v e s  h a s  a l r e a d y  been d e a l t  w i t h  i n  P a r t s  I -  H i .
Using  5 - m e t h y l a c r i d i n e  i t s e l f ,  p r e l i m i n a r y  e x p e r im e n t s
were  c a r r i e d  ou t  on t h e  u s e ,  i n  t h e  f i r s t  s t a g e  o f  m e t h o -
c h l o r i d e  f o r m a t io n ,  o f  methyl  p - t o l u e n e s u l p h o n a t e  i n  p l a c e  o f
d i m e t h y l  s u l p h a t e ,  s i n c e  t h e  fo rm er  a c c o r d i n g  to  Benda i s
a lm o s t  a s  r e a c t i v e  a s  th e  l a t t e r  and much more c o n v e n ie n t  t o
work w i t h .  In  t h e  f i r s t  e x p e r im en t  t h e  r e a c t a n t s  were  h e a t e d
t o g e t h e r  i n  n i t r o b e n z e n e  , b u t  o n ly  a l i t t l e  o f  t h e  m e th o - p -
t o l u e n e s u l p h c n a t e  s e p a r a t e d  on c o o l i n g ,  t h e  r e m a in d e r  o f  t h e
y i e l d  rem a in in g  i n  t h e  n i t r o b e n z e n e ,  from w hich  i t  c o u ld  n o t  b e
s a t i s f a c t o r i l y  s e p a r a t e d .  I t  was t h e r e f o r e  d e c id e d  to  t r y
d i s p e n s i n g  w i t h  t h e  n i t r o b e n z e n e  and s im p ly  to  m el t  t h e  r e -
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a c t a n t s  t o g e t h e r , i n  m o le c u l a r  p r o p o r t i o n s ,  a t  145 C .  T h is
r e s u l t e d  i n  a  s a t i s f a c t o r y  y i e l d  o f  t h e  m e t h o - p - t o l u e n e -  
s u l p h o n a t e , which  resem bled  th e  c o r r e s p o n d i n g  m e t h o s u l p h a t e  
( d e s c r i b e d  i n  t h e  l i t e r a t u r e )  by d i s s o l v i n g  r e a d i l y  i n  w a t e r ,  
t h e  s o l u t i o n  y i e l d i n g  a p r e c i p i t a t e  o f  t h e  m e th io d id e  on 
t r e a t m e n t  w i t h  p o ta s s iu m  i o d i d e ,  a n d ,  i f  t h e  s o l u t i o n s  were 
s u f f i c i e n t l y  c o n c e n t r a t e d ,  a  p r e c i p i t a t e  o f  t h e  more s o l u b l e  
m e t h o c h l o r i d e  w i th  sodium c h l o r i d e .
C o n s id e r in g  now th e  v a r i o u s  a c e t y l  amino-compounds
from w h ic h  i t  i s  p ro p o s e d  to  p r e p a r e  a c r i d i n i u m  compounds
s u i t a b l e  f o r  t h e r a p e u t i c  t e s t i n g ,  i t  was found  t h a t  t h e  method
o
o f  f u s i n g  w i t h  m e th y l  p - t o l u e n e s u l p h o n a t e  a t  145 C t o  o b t a i n  
t h e  m e t h o - p - to l u e n e s u lp h o n a te B  was o f  g e n e r a l  a p p l i c a t i o n ,  
a l t h o u g h  i n  a few c a s e s  th e  p r o p o r t i o n  o f  e s t e r  used  h a d  to  be 
more t h a n  m o l e c u l a r ,  i n  o r d e r  t o  o b t a i n  a  s a t i s f a c t o r y  m e l t .
As a g e n e r a l  r u l e  t h e s e  metho-p - t o l u e n e s u l p h o n a t e s  were  
d i f f i c u l t  t o  i s o l a t e  on accoun t  o f  t h e i r  h i g h  s o l u b i l i t y  i n  
w a t e r  and i n  a l c o h o l .  B ea r in g  i n  mind t h a t  t h e s e  s a l t s  a r e  
t h e  m e t h o - p - t o l u e n e s u l p h o n a t e s  o f  t h e  ace ty lam ino -com p ou n ds  , 
two methods  ( s u g g e s t e d  from t h e  work o f  Ullmann and M ar ic^and  
o f  Benda) a r e  t h e o r e t i c a l l y  p o s s i b l e  f o r  c o n v e r t in g  them to 
t h e  metho c h l o r i d e s  o f  t h e  c o r r e s p o n d in g  amino-compounds . In  
t h e  f i r s t  method t h e  aqueous s o l u t i o n  o f  t h e  m e t h o - p - t o l u e n e - 
s u l p h o n a t e  i s  t r e a t e d  w i th  sodium c h lo r i d e  to  p r e c i p i t a t e  t h e  
metho c h l o r i d e  o f  t h e  a ce ty lam ino  -compound; t h e  a c e t y l a m i n o -  
g ro up s  a r e  s u b s e q u e n t ly  h y d r o l y s e d .  In  no c ase  i n  t h i s  work ,
h o w e v e r ,  d i d  t h e  m e t h o c h l o r i d e  s e p a r a t e  a s  above w i t h  sodium 
c h l o r i d e .  In  t h e  second method th e  m e t h o - p - t o l u e n e s u l p h o n a t e  
i s  b o i l e d  w i th  a m ix tu r e  o f  e q u a l  volumes o f  w a t e r  and c o n ­
c e n t r a t e d  h y d r o c h l o r i c  a c i d ;  t h e  m e t h o c h l o r i d e  o f  t h e  amino -  
compound s h o u ld  s e p a r a t e  c r y s t a l l i n e  from t h i s  h y d r o l y s i s  
m i x t u r e  , b u t  o n l y  i n  one c ase  i n  t h i s  work was t h i s  found t o  
o c c u r  •
The p rob lem  t h e r e f o r e  r e s o l v e d  i t s e l f  i n t o  f i n d i n g  a 
method o f  i s o l a t i n g  t h e  m e t h o c h l o r i d e  a f t e r  b o i l i n g  t h e  metho-  
p - t o l u e n e s u l p h o n a t e  w i t h  h y d r o c h l o r i c  a c i d .  The r e s i d u e  
re m a in in g  a f t e r  e v a p o r a t i n g  t h e  h y d r o l y s i s  m ix t u r e  c o n t a i n s  
p - t o l u e n e s u l p h o n i c  a c i d  a s  w e l l  a s  t h e  m e t h o c h l o r i d e ;  a t t e m p t s  
t o  e f f e c t  a  s e p a r a t i o n  o f  t h e s e  two s u b s t a n c e s  by means o f  
s o l v e n t s  p ro v ed  u n s u c c e s s f u l .  The m e t h o c h l o r i d e  had e v e n t u a l l y  
t o  be i s o l a t e d  t h ro u g h  th e  l e s s  s o l u b l e  m e t h i o d i d e ,  by  d i s s o l v ­
i n g  t h e  r e s i d u e ,  o b t a i n e d  on e v a p o r a t i n g  t h e  h y d r o l y s i s  
m i x t u r e ,  i n  w a t e r ,  n e u t r a l i s i n g  t h e  s o l u t i o n ,  and a d d in g  p o t ­
a s s iu m  i o d i d e .  The m e th io d id e  was t h e n  c o n v e r ted  t o  t h e  
m e t h o c h l o r i d e  by  b o i l i n g  w i th  e x ce ss  s i l v e r  c h l o r i d e  i n  aqueous 
m e th y l  a l c o h o l  .
The d e s c r i p t i o n  o f  t h e  p r a c t i c a l  work g iv en  i n  t h e  
E x p e r i m e n t a l  S e c t i o n  ( P a r t  I V ) i s  a r r a n g e d  a c c o r d i n g  t o  t h e  
t y p e s  o f  a c r i d i n e  d e r i v a t i v e s  be ing  conver ted  to  a c r i d i n i u m
s a l t s ,  i n  t h e  fo l lo w in g  o r d e r : -
5 - m e t h y l a c r i d i n e s  p r e p a r e d  i n  P a r t  I 
5 - s t y r y l a c r i d i n e s  p re p a re d  i n  P a r t  I I  
5 - s t y r y l a c r i d i n e s  p re p a re d  i n  P a r t  I I I
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The v a r i o u s  p o i n t s  a r i s i n g  i n  t h e  c o u rs e  o f  t h i s  work 
w i l l  now he c o n s i d e r e d ,  f o l lo w in g  t h e  same o r d e r .
Compounds o b t a i n e d  from 5 - m e t h y l a c r i d i n e s  p r e p a r e d  i n  P a r t  I .
The s t a r t i n g  m a t e r i a l s  i n  q u e s t i o n ,  p r e p a r e d  i n  P a r t  
I  , a r e  ; -
3 - a c e t y l a m i n o - 5 - m e t h y l a c r i d i n e  .
3 :7  - d i - ( a c e t y l a m i n o ) - 5 - m e t h y l a c r i d i n e  .
3 - a c e ty la m in o  -5 :7 - d i m e t h y l a c r i d i n e .
I n  a l l  t h r e e  c a s e s  t h e  m e t h o c h l o r i d e s  o f  t h e  c o r r e s ­
p o n d in g  amino-compounds were p r e p a r e d  by t h e  g e n e r a l  p r o c e s s  
d i s c u s s e d  e a r l i e r ,  and su b m i t ted  t o  t h e r a p e u t i c  t e s t i n g .  Only 
i n  t h e  c ase  o f  3 - a c e t y l a m i n o - 5 - m e t h y l a c r i d i n e  was t h e  m e th o - 
p - t o l u e n e s u l p h o n a t e  i s o l a t e d  c r y s t a l l i n e  and s u b m i t t e d  to  
t h e r a p e u t i c  t e s t i n g .  I t  d i s s o l v e d  i n  w a t e r  w i t h  i n t e n s e  
g r e e n i s h  f l u o r e s c e n c e ;  t h e  m e th o c h lo r id e  o f  t h e  c o r r e s p o n d in g  
amino-compound d i s s o l v e d  i n  w a t e r  w i t h  a  deep  r e d  c o l o u r .  
These  c o l o u r  phenomena r e c a l l  t h o s e  o f  th e  c o r r e s p o n d i n g  
a c r i d i n e  b a s e 3 when d i s s o l v e d  i n  g l a c i a l  a c e t i c  a c i d  ( s e e  
P a r t  I ) .
I t  h a s  been o b se rv e d  h e r e ,  and g e n e r a l l y  t h r o u g h o u t  
P a r t  IV ,  t h a t  t h e  aqueous  s o l u t i o n s  o f  t h e  m e t h o c h l o r i d e s  
p o s s e s s  t h e  same c o lo u r  a s  the  hyd rocK L or id es  o f  t h e  c o r r e s ­
ponding b a s e s  p r e p a r e d  i n  P a r t  I .  These  s o l u t i o n s  may be 
d i s t i n g u i s h e d ,  h ow ever ,  by  t r e a t i n g  w i t h  a  s l i g h t  e x c e s s  o f  
d i l u t e  a l k a l i ;  u n d e r  t h e s e  c o n d i t i o n s  th e  c o lo u r  i s  d i s ­
charged  and a p r e c i p i t a t e  o f  th e  f r e e  b a s e ,  u s u a l l y  y e l lo w
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o r  brown,  im m e d ia t e l y  s e p a r a t e s  i n  t h e  c a s e  o f  t h e  h y d r o ­
c h l o r i d e s ,  w h e r e a s  w i t h  t h e  metho c h l o r i d e s  t h e  c o l o u r  o n ly  
g r a d u a l l y  f a d e s  w i th  s low p r e c i p i t a t i o n .
The m e th io d id e  o b t a i n e d  a s  an i n t e r m e d i a t e  i n  t h e  
i s o l a t i o n  o f  3 -amino- 5 - m e t h y l a c r i d i n e  m e t h o c h l o r i d e  was s u b ­
m i t t e d  to  t h e r a p e u t i c  t e s t i n g .  L ik e  a l l  t h e  m e t h i o d i d e s  o f  
3 - a m i n o a c r i d i n e s  p re p a re d  i n  P a r t  IV ,  t h i s  compound was 
o b t a i n e d  a s  a  p u r p l i s h  r e d  s o l i d  which d i s s o l v e d  i n  a l c o h o l  
w i t h  a  b e a u t i f U l  r e d d i s h - p i n k  s h a d e .  The m e t h i o d id e s  i n  t h e  
c a s e  o f  3:7 -diamino - a c r i d i n e s  were r e d d i s h  s o l i d s  fo im ing  
o r a n g e - r e d  s o l u t i o n s  i n  a l c o h o l .  In  t h e  case  o f  t h e  m e th ­
i o d i d e s  p r e p a r e d  from a c r i d i n e s  hav ing  no am in o -g ro u p s  i n  t h e  
a c r i d i n e  n u c l e u s  t h e s e  were ye l low-brown s o l i d s  fo rm ing  y e l lo w  
brown s o l u t i o n s  i n  a l c o h o l .  The metho c h l o r i d e s  o f  a l l  t h e  
compounds h av in g  am ino -g rou p s  i n  th e  a c r i d i n e  n u c l e u s  were 
r e d d i s h  s o l i d s  forming deep  r e d  aqueous  s o l u t i o n s .
Compounds o b t a i n e d  from 5 - s t y r y l a c r i d i n e s  p r e p a r e d  i n  P a r t  I I .
The s t a r t i n g  m a t e r i a l s  i n  q u e s t i o n ,  p r e p a r e d  i n  P a r t  
I I  , a r e : -
5 - ( p - a c e t y l a m i n o s t y r y l ) - a c r i d i n e  .
5 - ( m r a c e t y l a m i n o s t y r y l )  - a c r i d i n e  .
5 - ( p - d i m e t h y l a m i n o s t y r y l )  - a c r i d i n e .
The m e th o c h lo r id e  o f  th e  amino-compound c o r r e s p o n d i n g  
to  t h e  f i r s t  s u b s ta n c e  a b o v e ,  s e p a r a t e d  c r y s t a l l i n e  from t h e  
m ix tu re  i n  t h e  h y d r o l y s i s  o f  t h e  m e t h o - p - t o l u e n e s u l p h o n a t e  , 
and t h e r e f o r e  t h e  g e n e r a l  p ro ce d u re  o f  i s o l a t i o n  th r o u g h  t h e
m e th i o d id e  was u n n e c e s s a r y .  The compound was s u b m i t t e d  to  
t h e r a p e u t i c  t e s t i n g .
The r e q u i r e d  metho c h l o r i d e s  were  p r e p a r e d  from t h e  
second and t h i r d  s t a r t i n g  m a t e r i a l s  above by  t h e  g e n e r a l  p r o ­
c e d u r e ,  and  were su b m i t t e d  to t h e r a p e u t i c  t e s t i n g .  I n  t h e  
c a s e  o f  t h e  p -d im ethylam ino  -compound o n l y  t h e  r i n g - n i t r o g e n  
h a s  been  a f f e c t e d  d u r i n g  t h e  q u a t e r n a r y  s a l t  f o r m a t i o n ,  a s  
shown by  a n a l y s i s  and t a k i n g  i n t o  a c c o u n t  th e  f a c t  t h a t  t h e  
r i n g - n i t r o g e n  h a s  been r e a c t i v e  i n  t h i s  c o n n e c t i o n  i n  a l l  
o t h e r  a c r i d i n e s  c o n s id e r e d  h e r e .  The f a c t  t h a t  t h e  q u a te r n a r y  
s a l t  o f  t h e  d im e th y la m in o -g ro u p  h a s  n o t  been formed u n d e r  t h e  
c o n d i t i o n s  o f  t h e  r e a c t i o n  h e r e  i s  n o t  s u r p r i s i n g ,  f o r  Ullmann 
and M a r i c (R e f  .20 ) found t h a t  i n  t h e  c ase  o f  a d i m e t h y l ­
a m i n o - a c r i d i n e  t r e a t e d  w i th  d i m e t h y l s u l p h a t e  and s u b s e q u e n t l y  
c o n v e r t e d  to  t h e  m e t h o c h l o r i d e ,  o n l y  t h e  r i n g - n i t r o g e n  was 
a f f e c t e d .
Compounds o b t a i n e d  from 5 - s t y r y l a c r i d i n e s  p r e p a r e d  i n  P a r t  I I I .
The s t a r t i n g  m a t e r i a l s  i n  q u e s t i o n , p re p a re d  i n  P a r t  
I I I , a r e : -
3 - a c e t y l a m i n o - 5 - ( p - a c e t y l a m i n o s t y r y l ) - a c r i d i n e  .
3 :7  -di  - ( a c e ty la m in o  ) - 5 - ( p - a c e t y l a m i n o s t y r y l ) - a c r i d i n e ,
3 -a c e ty la m in o  -5 - (  p - a c e ty l a m in o  s t y  r y l ) - 7 - m e t h y l a c r i d i n e  .
The metho c h l o r i d e s  o f  t h e  c o r r e s p o n d in g  amino-compounds 
were  a l l  o b t a i n e d  by t h e  g e n e r a l  p r o c e d u r e  and do n o t  c a l l  f o r  
s p e c i a l  comment h e r e .  They were a l l  s u b m i t te d  to  t h e r a p e u t i c  
t e s t i n g .
TABLE VIX
A n t i s e p t i c  P r o p e r t i e s  o f  A c r id in iu m  S a l t s  p r e p a r e d
i n  P a r t  IV.
STERILISING DILUTION
COMPOUND S t a p h • a u re u s B. c o l i
■ Pep tone  
w a t e r
Ox
serum
P e p to n e
w a t e r
Ox
serumNo . Formula
16 * C C D 1 :4o  ,000 1 :4o ,0 0 0 1 : 2 0 ,0 0 0 1 : 2 0 ,0 0 0
17
<*,'1
1 : 4o  ,000 1 : 1 0 , 0 0 0 Z .1 : 1 0 ,0 0 0 1 :2 0  ,0 0 0
18
cn£
1 :1 0 ,0 0 0 1 : 2 0 ,0 0 0 < 1 : 1 0 , 0 0 0 1 : 1 0 , 0 0 0
19
a 3
/  \ . 
» 3  *
1 :1 0 0 ,0 0 0 1 :40,000 1 :20  ,0 0 0 1 :1 0 0 ,0 0 0
20
CK,
m ‘C Q O “ ‘/  V .« j - 4 t
1 :100P00 1 :100, 00C 1 : 1 0 ,0 0 0 1 : 1 0 , 0 0 0
( c o n t in u e d  on n e x t  page)
72 .
TABLB V II  ( c o n t d . ;
STERILISING DILUTION
COMPOUND S t a p h . a u re u s 3 .  c o l i
P ep to n e Ox P ep to n e Ox










1 : 2 0 ,000 1 :1 0 ,0 0 0 C l :1 0 ,000 <  1 :10,00C
23




1:100,000 1 :1 0 ,0 0 0 1 :1 0 ,000 <  1 :10,00C
24
M O ! , .
1 :40 ,0 0 0 1 :4 0 ,0 0 0 1 :4 0 ,0 0 0 1 :10,00C
25
c#sctfO-Amz
" * 0 ^ 0 ^ 1 :1 0 ,0 0 0 1 :10 ,000 1 : 2 0 ,0 0 0 1:10,000
26 " ' ■ 0 £ 0 " >  
4  *
1 :4 0 ,0 00 1 :4 0  ,000 1 :2 ,0 0 0 1 :100,000
TABUS VIII
T r y p a n o c id a l  A c t io n  and T o x i c i t y  o f  t h e  A c r id in iu m  
S a l t s  p r e p a r e d  in  P a r t  IV.
N o t e : Doses a r e  e x p re s s e d  i n  te rm s o f  t h e
s t r e n g t h  o f  t h e  s o l u t i o n  u se d ,  1 c . c .  o f  t h e  
s t a t e d  d i l u t i o n  b e in g  g iv en  p e r  20 g .  mouse.
COMPOUND
T O X I C I T Y TRYPANOCIDAL 
ACTION 
(T. B r u c e i )
L e t h a l
dose
T o l e r a t e d
doseITo . Formula Dose R e s u l t
16
C43
'v r r o 1 :100 1 :250 1 :500 N i l
17 “■COO
Ctfj 1
- 1 :1 0 0 1 :1 0 0
S l i g h t
a c t i o n
18
Cff3
OfJ ^ ^ ^ 3
- 1 :100 1 :200 N i l
19 /"'CCO"*‘ 1 ;250 1 :500 1 :500 A c t io n
20 "■•o5o“3
/ N ,CAf3
1 :100 1 :25Q 1 :500 N i l
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TABLB VII I  ( o o nt d . )
COMPOUND
i o j :C C I T Y TRYPANOCIDAL
, XjSthal T o l e r a t e d
ACTION 
(T . Bruce i )
No. Po rm ula dose dose Dose R e s u l t













'  v/«D^ 3 4*
1 :250 1 :500 1 :500 A c t io n
25 ' ^ a i x r -
C#5 6*
- 1 :100 1 :350 A c t io n
26 ''Oio**/ v .
C#3 4 t
1 :500 1 :7 50 1:1000 A c t io n
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PART V .
DISCUSSION ON THE RESULTS OP THE THERAPEUTIC
TESTS.
The r e s u l t s  o f  t h e  t h e r a p e u t i c  t e s t s  on t h e  v a r i o u s  
compounds p r e p a r e d  i n  t h i s  work have a l r e a d y  been t a b u l a t e d  
( T a b l e s  I  -  V I I I ) a t  t h e  end o f  each o f  t h e  f o r e g o i n g  P a r t s  
o f  t h e  T h e o r e t i c a l  S e c t i o n .  I t  i s  t h e  o b j e c t  i n  t h i s  P a r t  
o f  t h e  T h e o r e t i c a l  S e c t i o n  to  c o n s i d e r  t h e s e  r e s u l t s  more 
f u l l y  and to  d i s c u s s  t h e  t h e r a p e u t i c  a c t i o n  o f  t h e  compounds 
t e s t e d ,  i n  t h e  l i g h t  o f  t h e i r  chem ica l  s t r u c t u r e .  B e fo re  
p r o c e e d i n g  w i t h  t h i s ,  however ,  i t  i s  n e c e s s a r y  to  e l u c i d a t e  
c e r t a i n  p o i n t s  i n  c o n n e c t io n  w i th  T a b l e s  I  - V I I I .
C o n s id e r in g  f i r s t  t h e  a n t i s e p t i c  t e s t s  ( T a b le s  I ,  I I I ,  
V, smd V I I ) ,  t h e  s t e r i l i s i n g  d i l u t i o n s  o f  a c r i f l a v i n e  u n d e r  
s i m i l a r  c o n d i t i o n s  may now be g i v e n ,  f o r  t h e  sake o f  comparison 
lpH o f  t h e  p e p to n e  w a t e r  i n  a l l  c a s e s  was 7 .2  to  7 . 8 ) : -
S t a p h .  a u r e u s . B . c o l i  .
P e p ton e  w a t e r  Ox serum P e p to n e  w a t e r  Ox serum
1 :2 0 0 ,0 0 0  1 :2 0 0 ,0 0 0  1 :2 0 ,0 0 0  1 :1 0 0 ,0 0 0
Where, i n  t h e s e  T a b l e s ,  t h e  s ig n  <  a p p e a r s  b e f o r e  a  d i l u t i o n ,  
i t  means t h a t  t h i s  d i l u t i o n  f a i l e d  to  s t e r i l i s e ,  and t h a t  l e s s  
d i l u t i o n  ( g r e a t e r  c o n c e n t r a t i o n )  would have been n e c e s s a r y  to  
e f f e c t  s t e r i l i s a t i o n .
R eg ard in g  t r y p a n o c i d a l  a c t i o n  (T ab les  I I ,  IV ,V I ,  and 
V I I I ) t h e  t e rm s  " v e ry  s l i g h t  action'*  , ’’s l i g h t  a c t i o n ” , and
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" a c t i o n "  i n d i c a t e  t h a t  when t h e  dose  o f  t h e  compound shown
i s  i n j e c t e d  s u b c u t a n e o u s l y  i n  t h e  amount o f  1 c . c .  p e r  20 g .
b o d y -w e ig h t  to  a  mouse i n o c u l a t e d  24 h o u r s  p r e v i o u s l y  w i t h
T . B r u c e i  , and a t  t h e  t im e  o f  t r e a t i n g  showing s c a n t y  p a r a s i t e s
i n  t h e  b l o o d ,  l i f e  i s  p ro lo n g ed  f o r  s e v e r a l  days  o r  l o n g e r
b ey on d  t h a t  o f  t h e  c o n t r o l  u n t r e a t e d  a n im a l s  which d i e
r e g u l a r l y  5 to  4 days  a f t e r  i n o c u l a t i o n .  T h is  p r o l o n g a t i o n  o f
l i f e  i n  th e  c a s e  o f : -
" v e r y  s l i g h t  a c t i o n "  means f o r  1 - 3  days
" s l i g h t  a c t i o n "  " " 3 - 7  days
" a c t i o n "  " " 7 -10 d a y s ,  o r  more.
None o f  th e  s u b s t a n c e s  examined i n  t h i s  work ,  h o w ever ,  p roved
t o  be c u r a t i v e ,  i . e .  in e v e r y  i n s t a n c e  t h e  p a r a s i t e s ,  i f  e v e r
a b s e n t  from th e  blood , r e t u r n e d  a g a i n  and d e a t h  from th e
i n f e c t i o n  o c c u r r e d .
Most  o f  t h e  compounds p r e p a r e d  f o r  t h e r a p e u t i c  
t e s t i n g  have  been t e s t e d  b o th  b e f o r e  ( see  T a b le s  I  -  V I ) and 
a f t e r  ( s e e  T a b l e s  VII  and V I I I )  c o n v e r s io n  to  a c r i d i n i u m  
s a l t s .  The r e s u l t s  have  shown t h a t  t h e s e  a c r i d i n i u m  s a l t s  
a r e  i n  g e n e r a l  much more a c t i v e  t h e r a p e u t i c a l l y ,  though  
o c c a s i o n a l l y  s l i g h t l y  more t o x i c ,  th an  the  c o r r e s p o n d in g  
a c r i d i n e s .  The l a t t e r ,  i n  f a c t ,  have  shown no t r y p a n o c i d a l  
a c t i o n  a t  a l l ,  and o n ly  i n  th e  case  o f  th e  d i  ami n o -m ethy l  - 
a c r i d i n e s  (Compounds 4 and 5) have  t h e y  d i s p l a y e d  even 
m odera te  a n t i s e p t i c  p r o p e r t i e s .
The a c r i d i n e s  p r e p a r e d  i n  P a r t s  I -  I I I  ( i . e .  b e f o r e  
c o n v e r s i o n  t o  a c r i d i n i u m  s a l t s )  w i l l  f i r s t  be c o n s i d e r e d .  The 
i n t r o d u c t i o n  o f  an am ino-group  i n t o  p o s i t i o n  3 ,  which g r e a t l y  
i n c r e a s e s  a n t i s e p t i c  a c t i o n  i n  t h e  c a se  o f  a c r i d i n e  i t s e l f  
( A l b e r t  and L i i m e l l  ( R e f . 3 l ) ) ,  h a s  n o t  been  found to  c o n f e r  
even m o d e ra te  a n t i s e p t i c  a c t i o n  i n  th e  case  o f  5 - m e t h y l a c r i d i n e ,  
a l t h o u g h  th e  i n t r o d u c t i o n  o f  an a d d i t i o n a l  a m ino-g roup  c a u s e s  
m o d e ra te  a n t i s e p t i c  p r o p e r t i e s  t o  a p p e a r  ( see  Compounds 4 and 
5 ) ;  t h e  i n t r o d u c t i o n  o f  t h e  3 -am ino-g roup  i n t o  5 : 7 -d im e th y l  - 
a c r i d i n e  was a l s o  found to  have  l i t t l e  o r  no e f f e c t  on 
a n t i s e p t i c  a c t i o n .  The i n t r o d u c t i o n  o f  th e  a m i n o s t y r y l - g r o u p  
i n t o  p o s i t i o n  5 i n  t h e  a c r i d i n e  m o le cu le  has  f a i l e d  t o  c o n f e r  
marked a n t i s e p t i c  p r o p e r t i e s ,  even on t h e  i n t r o d u c t i o n  o f  
am in o -g ro up s  i n t o  the  a c r i d i n e  n u c l e u s ;  t h i s  f a i l u r e  w i l l  be 
d i s c u s s e d  when d e a l i n g  w i t h  th e  c o r r e s p o n d in g  m e t h o c h l o r i d e a
T u r n in g  now to  t h e  a c r i d i n i u m  s a l t s  p r e p a r e d  i n  P a r t  
IV i t  w i l l  be seen  t h a t  w i t h  one e x c e p t i o n  (Compound 22) 
t h e s e  a r e  a l l  m o d e r a te ly  a n t i s e p t i c ,  a  few b e in g  s t r o n g l y  
a n t i s e p t i c ;  s e v e r a l ,  i n  a d d i t i o n ,  have  shown t r y p a n o c i d a l  
a c t i o n .  The g e n e r a l l y  a c c e p te d  t h e o r y  t h a t  q u a t e r n a r y  s a l t  
fo r m a t io n  enhances  t h e  t h e r a p e u t i c  p r o p e r t i e s  o f  q u i n o l i n e  
and a c r i d i n e  compounds i s  t h e r e f o r e  f u l l y  borne  o u t  by  th e  
r e s u l t s  o b t a i n e d  i n  t h i s  w o rk .
Thus i n  t h e  c a se  o f  t h e  amino - 5 - m e t h y l a c r i d i n e s  i t  
was found t h a t  th e  m e th o c h lo r id e  and m e th io d id e  o f  th e
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3 -amino-compound were b o th  m o d e r a t e l y  a n t i s e p t i c ;  t h e  m e th ­
i o d i d e  shows s l i g h t  t r y p a n o c i d a l  a c t i v i t y  and i s  l e s s  t o x i c  
t h a n  t h e  m e t h o c h l o r i d e ,  p r o b a b l y  on a c c o u n t  o f  t h e  f a c t  t h a t  
t h e  fo r m e r  i s  l e s s  s o l u b l e  i n  w a te r  t h a n  t h e  l a t t e r ,  and 
t h e r e f o r e  i s  more s lo w ly  a b so rb e d  by t h e  mouse.  The 3 - a c e t y l - 
amino-compound was t e s t e d  a s  i t s  m e t h o - p - t o l u e n e s u l p h o n a t e  
(Compound 18) and was found to  be r a t h e r  l e s s  a c t i v e  a s  an 
a n t i s e p t i c  t h a n  t h e  3 -amino-compounds,  b u t  was l e s s  t o x i c  
t h a n  t h e  m e t h o c h l o r i d e  o f  t h e  3 -amino-compound (compare a l s o  
t h e  t o x i c i t i e s  o f  t h e  c o r r e s p o n d in g  a c r i d i n e s  p r e p a r e d  i n  P a r t  
I (Compounds 1 and 3) which show a s i m i l a r  r e d u c t i o n  in  
t o x i c i t y  on a c e t y l a t i o n ) .  These  f a c t s  a r e  a s  would be e x p e c t e d ,  
f o r  t h e  e f f e c t  o f  a c e t y l a t i o n  on an am ino-group  i s  u s u a l l y  to  
r e d u c e  b o th  t h e r a p e u t i c  a c t i v i t y  and t o x i c i t y .  The e f f e c t  o f  
t h e  i n t r o d u c t i o n  o f  an a d d i t i o n a l  am ino-g roup ,  as  i n  t h e  
m e t h o c h l o r i d e  o f  th e  3 : 7 -diamino-compound (Compound 1 9 ) ,  i s  
t o  p rod u ce  a s u b s t a n c e  s t r o n g l y  a n t i s e p t i c  a g a i n s t  b o t h  
S t a p h ,  a u r e u s  and B . c o l i ;  t h i s  s u b s ta n c e  a l s o  p o s s e s s e s  
t r y p a n o c i d a l  a c t i o n ,  b u t  i s  r a t h e r  t o x i c .  On i n t r o d u c i n g  a 
second  m e th y l  g ro u p ,  a s  i n  th e  m e th o c h lo r id e  o f  3 - a m i n o - 5 : 7 -  
d i m e t h y l a c r i d i n e , s t r o n g  a n t i s e p t i c  a c t i o n  a g a i n s t  S t a p h ,  
a u r e u s  r e s u l t s ,  t h e r e  b e in g  no i n c r e a s e  in  t o x i c i t y  o v e r  t h e  
c o r r e s p o n d in g  mono -methyl  -compound .
In  t h e  case  o f  th e  metho c h lo r id e s  o f  t h e  a m i n o s t y r y l -  
a c r i d i n e s  h av in g  no s u b s t i t u e n t  g roups  i n  t h e  a c r i d i n e  n u c l e u s ,
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r e s u l t s  have  "been o b t a i n e d  which  can be e x p l a i n e d  i n  t e rm s  o f  
t h e  a s s u m p t io n  made by Browning and c o -w o rk e r s  ( R e f s .  22 -  28) 
t h a t  t h e  f o l l o w in g  g r o u p i n g , i n  which a c h a in  o f  a l t e r n a t i n g  
s i n g l e  and d o u b le  l i n k a g e s  j o i n i n g  two n i t r o g e n  a to m s ,  t h e  
one b e in g  o f  a  b a s i c  n a t u r e  and t r i v a l e n t , t h e  o t h e r  p e n t a v a l -  
e n t  ( s t r i c t l y  4 - c o v a l e n t ) ,  h a s  an i m p o r t a n t  b e a r i n g  on t h e r a ­
p e u t i c  a c t i v i t y  i n  th e  q u i n o l i n e  dyes and i n  a c r i f l a v i n e :  -
Thus i n  t h e  s t y r y l - q u i n o l i n e s  (X) and i n  a c r i f l a v i n e  ( I I )  t h e  
above  t y p e  o f  g roup ing  i s  p r e s e n t  : -
some of  the  5 - s t y r y l a c r i d i n e s  p r e p a r e d  by th e  a u t h o r ;  i n  t h e s e  
c a s e s  t h e r e  a r e  two a l t e r n a t i n g  s i n g l e  and doub le  l i n k a g e  
sy s te m s  j o i n i n g  th e  n i t r o g e n  atoms:  e . g .  w i th  5 - ( p - a m i n o -
s t y r y l ) - a c r i d i n e  m e th o c h lo r id e  : -
Thus t h e  r e s u l t s  o f  t h e  t e s t s  on 5 - ( p - a m i n o s t y r l ) 
a c r i d i n e  m e th o c h lo r id e  have shown t h a t  t h e  compound i s
- N s c - c s  . 
/  v
- C - N
I I I
T h is  g ro u p in g  i s  a l s o  p r e s e n t  i n  t h e  m e t h o c h l o r i d e s  o f
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m o d e r a t e l y  a n t i s e p t i c ,  and p o s s e s s e s  s l i g h t  t r y p a n o c i d a l  
a c t i o n .  S i m i l a r l y  5 - ( p - d im e th y l  amino s t y r y l ) - a c r i d i n e  m e t h o ­
c h l o r i d e  shows some t h e r a p e u t i c  a c t i v i t y ,  b e i n g  s t r o n g l y  
a n t i s e p t i c  a g a i n s t  S t a p h ,  a u r e u s ;  t h i s  compound i s  h i g h l y  
t o x i c  h o w e v e r .  I t  has  been shown i n  two d i f f e r e n t  ways,  i n  
t h i s  work  on th e  5 - s t y r y l a o r i d i n e s , t h a t  d e p a r t u r e  from t h e  
ty p e  o f  sy s te m  i n c l u d i n g  th e  above im p o r t a n t  g ro u p in g  r e s u l t s  
i n  c o n s i d e r a b l e  r e d u c t i o n  i n  t h e r a p e u t i c  a c t i v i t y .  In  t h e  
f i r s t  p l a c e  5 - ( m - a m in o s ty r y l ) - a c r i d i n e  m e t h o c h l o r i d e ,  in  
w h ic h  t h e  a l t e r n a t i n g  s i n g l e  and d o u b le  l i n k a g e  sy s tem  j o i n ­
i n g  t h e  n i t r o g e n  atoms i s  u p s e t ,  p o s s e s s e s  r e l a t i v e l y  p o o r  
a n t i s e p t i c  p r o p e r t i e s ;  t h e  t o x i c i t y  o f  th e  compound h a s  n o t  
been  f u l l y  t e s t e d  a l t h o u g h  i n  t h e  c a se  o f  t h e  c o r r e s p o n d in g  
a c r i d i n e s  (Compounds 7 and 9) t h e  m-amino -compound shows a 
l o w e r  t o x i c i t y  th a n  t h e  p - i s o m e r .  In  t h e  second  p l a c e ,  a s  
a l r e a d y  s t a t e d ,  th e  s t y r y l - a c r i d i n e s  p r e p a r e d  i n  P a r t s  I I  and 
I I I  do n o t  p o s s e s s  even  modera te  a n t i s e p t i c  p r o p e r t i e s ;  t h e s e  
compounds a r e  n o t  a c r i d i n i u m  s a l t s  and t h e r e f o r e  b o th  n i t r o g e n  
a tom s i n  t h e  g ro u p in g  a r e  t r i v a l e n t .
C o n s id e r in g  now t h e  m e th o c h lo r id e s  o f  th e  amino - 
s t y r y l - a c r i d i n e s  h a v in g  s u b s t i t u e n t  groups i n  t h e  a c r i d i n e  
n u c l e u s ,  t h e s e  compounds a r e  a l l  p - a m i n o s t y r y l  d e r i v a t i v e s ,  
and t h e r e f o r e  p o s s e s s  t h e  c h a r a c t e r i s t i c  g r o u p i n g s  p r e s e n t ,  
a s  shown above i n  5 - ( p - a m i n o s t y r y l  ) - a c r i d i n e  m e t h o c h l o r i d e ;  
i t  i s  t h e r e f o r e  to  be e x pec ted  t h a t  t h e y  w i l l  be a t  l e a s t  a s
a c t i v e  t h e r a p e u t i c a l l y  a s  t h e  l a t t e r .  T h i s  h a s  a c t u a l l y  been 
b o r n e  o u t  by t h e  r e s u l t s ,  w hich  have shown t h a t  t h e  compounds 
a r e  i n  f a c t  more a c t i v e  t h a n  5 - ( p - a m i n o s t y r y l ) - a c r i d i n e  
m e t h o c h l o r i d e ,  which  may be r e g a r d e d  a s  t h e  b a s i c  s t r u c t u r e  
i n  t h e s e  compounds. Thus on i n t r o d u c i n g  t h e  3 -am in o -g ro u p  
i n t o  such a  s t r u c t u r e  ( a s  i n  Compound 2 4 ) ,  t h e  g e n e r a l  
a n t i s e p t i c  p r o p e r t i e s  a r e  s l i g h t l y  im pro ved ,  and t h e  t r y p a n ­
o c i d a l  a c t i o n  c o n s i d e r a b l y  improved;  t h e  t o x i c i t y ,  how ever ,  i s  
s l i g h t l y  i n c r e a s e d .  The i n t r o d u c t i o n  o f  a second am in o - 
g ro up  as  i n  t h e  3 :7 -diamino -compound (Compound 25) d i d  n o t  
im p ro v e  t h e  g e n e r a l  a n t i s e p t i c  p r o p e r t i e s ,  b u t  h a s  improved 
t h e  t r y p a n o c i d a l  a c t i o n .  The e f f e c t  o f  i n t r o d u c i n g  b o t h  a 
3 -am in o -  and a  7 -m e th y l -g ro u p  i n t o  th e  b a s i c  s t r u c t u r e ( a s  in  
Compound 26) i s  to  i n c r e a s e  b o t h  a n t i s e p t i c  and t r y p a n o c i d a l  
p r o p e r t i e s ;  t h e  compound i s  s t r o n g l y  a n t i s e p t i c  a g a i n s t  B. 
c o l i , b u t  i s  more t o x i c  t h a n  e i t h e r  th e  b a s i c  s t r u c t u r e  o r  th e  
3-amino d e r i v a t i v e  o f  th e  b a s i c  s t r u c t u r e .
The d i f f e r e n c e  i n  t h e r a p e u t i c  p r o p e r t i e s  be tween  t h e  
metho c h l o r i d e s  o f  t h e  5 -methyl  a c r i d i n e s  (Compounds 16 ,  1 9 ,  and 
20) and t h o s e  o f  t h e  c o r r e sp o n d in g  5 - s t y r y l - a c r i d i n e s  
(Compounds 2 4 ,  2 5 ,  and 26) i s  n o t  ve ry  marked,  a l t h o u g h  t h e  
l a t t e r  a p p ea red  to  be r a t h e r  more a c t i v e  t h a n  t h e  f o r m e r .
T h u s ,  w h i l e  t h e  a n t i s e p t i c  p r o p e r t i e s  o f  c o r r e s p o n d in g  com­
pounds i n  t h e s e  two c l a s s e s  a r e  n o t  on t h e  whole  g r e a t l y  
d i f f e r e n t ,  t r y p a n o c i d a l  a c t i o n  i s  shown by a l l  t h r e e  o f  t h e
8 2 ,
s t y r y l  - a c r i d i n e s , b u t  o n ly  by one ( t h e  d i a m i n o - d e r i v a t i v e ) o f  
t h e  m e t h y l - a c r i d i n e s . No g e n e r a l i s a t i o n  c o n c e rn in g  t h e  
t o x i c i t y  i n  t h e s e  two c l a s s e s  o f  compounds can be made,  f o r  
i n  t h e  case  o f  t h e  3-amino - and 3 -amino- 7 - m e t h y l - d e r i v a t i v e s  
t h e  s t y r y l - a c r i d i n e s  were  t h e  more t o x i c ,  w he reas  i n  t h e  case 
o f  t h e  3 : 7 - d i  a m i n o - d e r i v a t i v e s  t h e  m e t h y l - a c r i d i n e  was t h e  
more t o x i c .
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This compound was prepared as described by Thorp and
B runsk ill (R e f . l )  s ta r t in g  from o -chlorobenzoyl c h lo r id e : -  
S t a g e d ) *  c r i y c o . c n * .  c o o € t
CO Co
OU  l Hr c o . C H x c * o t t  I ' ' i #  + N I & + Z & O H  + Z N * O t t
S ta g e ( i i )  c«a« co*cN* o^oEt- cH* c o o z to i (Co CO
U + CH^-CooNa.Q y *  _ « £ i u -  Q j
Stage ( i i i )  c #z . c o o z t  ch.i <CO Co
**  W*H - + &tOH
A few minor m odifications were introduced with a view 
to obta in ing  the maximum y ie ld  of ketone pure enough for  the 
preparation o f  5-nitro-2-ohloroacetophenone , the s ta r t in g  
m aterial for some o f  the acridine der ivatives  prepared in  
th is  s e c t io n .
Owing to the high cost o f  o-chlorobenzoylchloride , the  
sy n th es is  o f  the ketone was carried out in  small batches as 
required , using 50 g . o f  the acid chloride each time . Some 
s i x  such syntheses were carried out in a l l  , the follow ing
experimental d e ta i l s  being ty p ic a l  o f  one o f  t h e s e : -
S ta g e d  ) Bthyl o-chlorobenzoylaoetoaoetate (as 
Bodium d e r iv a t iv e ): -
13,95 g .  sodium
215 ccs .absolute a lcohol
39 .4  g .  ethyl acetoacetate
38 ccs .o-chlorobenzoyl chloride
The sodium was d isso lved  in the aloohol and to h a l f  o f  
t h i s  so lu t ion  the ethyl acetoacetate  was added. This mixture
o
was cooled to 5 C. and h a lf  o f  the o-chlorobenzoyl chloride  
slow ly run in  from a b u r e t te ,  s t ir r in g  constantly  and keeping  
the temperature below 12°C. After h a lf  an hour at 0° to 5°C.
h a lf  the remaining sodium ethoxide so lu tion  was added and the
otemperature allowed to f a l l  to 5 C . a g a in . Half the remaining 
o -chlorobenzoyl chloride was slowly added as b e fo r e , and a f te r  
h a lf  an hour a t  0° to 5°C . the process was repeated in  th is  
fa sh io n , using h a lf  the remaining sodium ethoxide so lu t io n  and 
o-chlorobenzoyl ch lor id e , so as to complete the additions in 
f iv e  su ccessive  s ta g e s .  The reaction mixture had by th is  
time become very th ick  due to the separation o f  the sodium 
d er iv a tiv e  o f  e th y l o-chlorobenzoylaoetoaoetate . To obtain  
the maximum p oss ib le  y ie ld  o f  the l a t t e r ,  the reaction  
mixture was placed in a re fr igerator  at 0° to 5°C. fo r  3 or
4 days  i n  p l a c e  o f  t h e  24 h o u r s  s u g g e s t e d  h y  Thorp  and 
B r u n s k i l l .
The p r o d u c t  was t h e n  f i l t e r e d  w i t h  s u c t i o n  and washed 
w i t h  d r y  e t h e r ,  and was o b t a i n e d  as  a w h i t e  f i n e l y - d i v i d e d  
pow der .  Y i e l d : 77 .5  g .
S tage  ( i i ) 3Sthyl o - c h l o r o b e n z o y l a c e t a t e  : -
77 .5  g .  e t h y l  o - c h l o r o b e n z o y l a o e t o a c e t a t e  (sodium d e r i v a t i v e )  
389 ccs  .w a te r
3 4 .9  g .  ammonium c h l o r i d e
3 8 .9  ccs  . s t r o n g  ammonia s o l u t i o n
The sodium d e r i v a t i v e  o f  e t h y l  o - c h l o r o b e n z o y l a o e t o  - 
: a c e t a t e  was d i s s o l v e d  in  t h e  w a t e r ,  t h e  ammonium c h l o r i d e  and 
ammonia a d d e d ,  t h e n  t h e  l i q u i d  h e a t e d  on t h e  w a t e r - b a t h  to  
between 4o°C and 50cC . The m ix tu r e  was k e p t  a t  t h i s  t e m p -  
: e r a t u r e ,  and a f t e r  a  s h o r t  t im e  th e  s o l u t i o n  became o i l y  due 
t o  t h e  s e p a r a t i o n  o f  e t h y l  o - c h l o r o b e n z o y l a c e t a t e  . The 
r e a c t i o n  m ix tu re  was o c c a s i o n a l l y  shaken d u r i n g  t h e  p e r i o d  
o f  h e a t i n g ,  w h ich  was i n c r e a s e d  to  6 ho u rs  i n  p l a c e  o f  t h e  2 
to  3 hou rs  recommended by  Thorp and B r u n s k i l l , s i n c e  i t  was 
found t h a t  t h e  e s t e r  was s t i l l  s e p a r a t i n g  a f t e r  3 h o u r s . On 
c o o l i n g ,  t h e  e s t e r  was found to  s e p a r a t e  w e l l  from t h e  c l e a r  
aqueous  l a y e r ,  and a p p ea re d  a s  a heavy y e l lo w  o i l .  The 
e x t r a c t i o n  o f  t h e  e s t e r  w i t h  e t h e r  (Thorp and  B r u n s k i l l ' s  
p r o c e d u r e )  was t h e r e f o r e  o m i t t e d ,  and t h e  lo w e r  l a y e r  o f
e s t e r  s im p ly  run o f f ,  washed w i t h  a  l i t t l e  d i l u t e  s u l p h u r i c  
a c i d  , s e p a r a t e d ,  and u se d  a s  s u c h ( w i t h o u t  d r y i n g )  f o r  t h e  
n e x t  s t a g e  o f  t h e  s y n t h e s i s ,  wh ioh  e n t a i l s  b o i l i n g  w i t h  
aqueous  s u l p h u r i c  a c i d  anyway. Y i e l d : 41 g .
S t a g e ( i i i ) o - c h ip r o a c e to p h e n o n e  .
41 g .  e t h y l  o - c h l o r o b e n z o y l a c e t a t e  
182 ccs  . w a t e r
4 5 .6  c c s .  c o n c e n t r a t e d  s u l p h u r i c  a c i d
The s u l p h u r i c  a c i d  was added to  th e  w a t e r ,  t h e  e s t e r  
added  and t h e  m ix tu re  b o i l e d  u n d e r  r e f l u x  u n t i l  ca rbon  d i o x i d e  
was no l o n g e r  e v o lv e d .  This  was g e n e r a l l y  t h e  case  a f t e r  12 
h o u r s  i f  t h e  b o i l i n g  was b r i s k  enough to  keep  t h e  o i l y  e s t e r  
w e l l  d i s p e r s e d  th r o u g h o u t  the  a c i d .  On c o o l i n g ,  th e  
o - c h lo r o a c e to p h e n o n e  f l o a t e d  to  th e  t o p  o f  t h e  a c i d ,  and was 
e x t r a c t e d  w i t h  e t h e r .  The e t h e r e a l  s o l u t i o n  was shaken w i t h  
10$ p o t a s s i u m  hydrox ide  s o l u t i o n  to  remove a n y  unchanged e s t e r ,  
t h e n  washed w i t h  w a t e r  and d r i e d  o v e r  anhydrous  c a lc iu m  
c h l o r i d e  . The e th e r  was d i s t i l l e d  o f f  from th e  d r y  s o l u t i o n  
and t h e  k e to n e  d i s t i l l e d ,  c o l l e c t i n g  th e  h ig h  b o i l i n g  d i s t i l l a t e  
up to  23o ° C  . (when t h e  sm a l l  t a r r y  r e s i d u e  in  t h e  d i s t i l l i n g  
f l a s k  beg an  to  show s i g n s  o f  decom pos ing ) .  The p ro d u c t  was 
t h e n  s u f f i c i e n t l y  pure  f o r  n i t r a t i o n  to  5 - n i t r o - 2 - c h l o r o - 
: ac e tophenone  (page 88 ) .  Y i e ld :  2 3 . 8  g .
8 7 .
P u r i t y  o f  t h e  o - c h lo r o a c e to p h e n o n e  p r e p a r e d  : D ur ing
t h e  d i s t i l l a t i o n  o f  t h e  k e to n e  a b o v e ,  t h e  d i s t i l l a t e  came
o o
o v e r  a lm o s t  e n t i r e l y  be tween 228 C and 229 c a t  758 mm.
(Thorp and B r u n s k i l l  g i v e  227°C to  228°C a t  738 mm.) The 
compound was t h e r e f o r e  r e g a r d e d  as  pure  enough f o r  n i t r a t i o n  , 
o m i t t i n g  r e d i s t i l l i n g  w i t h  f r a c t i o n a t i o n .  O m i t t i n g  t h e  
f r a c t i o n a t i o n  o f  th e  k e to n e  has i n c i d e n t l y  g iv en  r i s e  to  an 
i n t e r e s t i n g  and  u n e x p e c te d  b y - p r o d u c t  on n i t r a t i o n  (page 15 
and page 90) •
The y i e l d  o f  k e to n e  o b t a i n e d  r e p r e s e n t s  54$ o f  t h a t  
t h e o r e t i c a l l y  p o s s i b l e  b a s e d  on th e  amount o f  o - c h l o r o b e n z o y l  
c h l o r i d e  t a k e n  i n i t i a l l y .  I t  was a c o l o u r l e s s  l i q u i d  , n o t  
m i s c i b l e  w i t h  w a t e r ,  p o s s e s s i n g  an a r o m a t i c  o d o u r .  I n  
a d d i t i o n  to  t h e  b o i l i n g  p o i n t  g iven  above , the  k e to n e  was 
f u r t h e r  c h a r a c t e r i s e d  by  p r e p a r i n g  i t s  oxime as  d e s c r i b e d  b y  
T h o rp ,  and B r u n s k i l l .  This  was found t o  c r y s t a l l i s e  from 
50$ a l c o h o l  in  s i l k y  n e e d le s  m e l t i n g  a t  103°C . a s  s t a t e d  by 
t h e s e  w o r k e r s .
HITRATIOH Qg 0 -GHLOROAC3TQPHMOM3.
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The n itr a t io n  was carried out as described by Thorp 
and B run sk ill ( R e f . l )  , the product obtained being 5 -n i t r o -  
2 -chloroacetophenone . In c r y s t a l l i s in g  the orude product a 
n oticeab le  lo s s  in y ie ld , not mentioned by Thorp*, and B r u n sk il l ,  
always occurred, and t h i s  was in v es t ig a ted . During th is  
in v e s t ig a t io n  an in te r e s t in g  by-product was iso la ted  and 
characterised .
The N itra t io n  P rooess:
20 g .  o-chloroacetophenone.
200 g . n i t r i c  acid (sp . gr. 1 .52 )
N it r ic  acid o f  sp. gr. 1.52 contains 99.7# HNO^  • The 
strongest acid  conveniently obtainable was "fuming" n i t r i c  
acid (sp . g r . 1.50 , corresponding to about 95# HNOg) .  By 
d i s t i l l i n g  n i t r i c  acid with concentrated sulphuric a c id ,  
mixing the d i s t i l l a t e  with phosphorus pentoxide and d i s t i l l i n g  
over the water-bath, Aston and Ramsay (Ref .3) obtained n i t r i c  
acid containing 99.8# HN03 . I t  was found, however, that the 
d i s t i l l a t i o n  w ith  phosphorus pentoxide could be om itted,
p r o v i d e d  t h e  d i s t i l l a t e  o b t a i n e d  b y  d i s t i l l i n g  * fuming” 
n i t r i c  a c i d  w i t h  an e q u a l  volume o f  c o n c e n t r a t e d  s u l p h u r i c  
a c i d  was u se d  s t r a i g h t  away f o r  t h e  n i t r a t i o n .
The n i t r i c  a c i d  ( s p .  g r .  1 . 5 2 )  so o b t a i n e d  was c o o le d  
to  0°C , and t h e  ke to n e  g r a d u a l l y  added from a b u r e t t e , w i t h  
s t i r r i n g  , k e e p in g  t h e  t e m p e r a t u r e  below 5°C . Whem th e  k e to n e
had a l l  b e e n  added , t h e  r e a c t i o n  m ix tu re  was a l lo w e d  to
c os t a n d  f o r  3 hours  a t  0 C to  5 C , t h en  po u red  i n t o  abou t  
1000 c c s .  i c e - w a t e r .  The n i t  ro-compound s e p a r a t e d  as  a  w h i t e  
f l o c c u l e n t  p r e c i p i t a t e  , which was f i l t e r e d  o f f ,  washed w e l l  
w i t h  w a t e r  , t h e n  w i t h  a l i t t l e  50$ a l c o h o l  , and a l lo w e d  to  
d r y  i n  t h e  a i r .  Y i e l d : 22 .1  g .
This washed product was generally  pure enough for  use 
in a syn th esis  once the experimental d e t a i l s  o f  the la t t e r  
had been estab lish ed  using the c r y s ta l l is e d  product . 
C r y sta ll i sa t io n  o f  the n itr a t io n  Product: The product was
c r y s ta l l is e d  from a lcoh o l. The Melting Point (62°C .) and 
other ch a ra c ter is t ic s  given by Thorp and Brunskill were 
tested  and found to apply to the compound . An inquiry into  
the lo s s e s  associated  with the c r y s t a l l i s a t io n ,  undertaken 
because o f  the high cost o f  preparing the compound, revealed  
the fo llow ing f igures:  10 g .  wasiied product y ie ld e d :-
90.
7 .2 5  g .  c r y s t a l s  (Main c ro p  and two c ro p s  from m o th e r  
l i q u o r )
2 . 3 1  g .  y e l lo w  r e s i d u a l  o i l  (on removing a l c o h o l  from 
f i n a l  m o the r  l i q u o r )
0 . 2 7  g .  w h i t e  s o l i d  i n s o l u b l e  in  ho t  a l c o h o l  ( the  
" by -p ro d u c t"  )
The " r e s i d u a l  o i l ' 1 was t h o u g h t  a t  f i r s t  to  be s im p ly  
a r e s i d u e  o f  5 - n i t r o - 2 - c h lo r o a c e to p h e n o n e  to o  impure t o  
c r y s t a l l i s e ,  b u t  t h e  work on 2 - a c e t y l  -4 - n i t r o  -d ip hen y lam ine  
has  shown (page 106) t h a t  t h i s  i s  p r o b a b ly  n o t  th e  c a s e ,  f o r  
10 g .  o f  t h e  washed 5 - n i t r o - 2 - c h lo r o a c e to p h e n o n e  gave a b o u t  
t h e  same y i e l d  o f  th e  d ip h en y lam in e  d e r i v a t i v e  a s  7 .25  g .  o f  
t h e  c r y s t a l l i n e  ke to n e  . T ha t  t h i s  11 r e s i d u a l  o i l ” p r o b a b l y  
c o n t a i n s  some u n - n i t r a t e d  o - c h lo r o a c e to p h e n o n e  was shown by 
d i s t i l l i n g  i t ,  when a l i t t l e  l i q u i d  d i s t i l l e d  between 220°
and 230°C . At h i g h e r  t e m p e r a t u r e s  however t h e  c o n te n t s  o f
o
t h e  d i s t i l l i n g  f l a s k  became t a r r y ,  and a t  260 C a  v i o l e n t  
r e a c t i o n  t o o k  p la c e  , dense  c louds  o f  w h i t e  smoke b e in g  evo lv e d  
l e a v i n g  b e M n d  a  spongy c ha r red  mass i n  th e  d i s t i l l i n g  f l a s k .
The " r e s i d u a l  o i l "  was n o t  examined f u r t h e r  th a n  t h i s  
f o r  i t s  n a t u r e  a p p e a re d  to  be complex and i t s  e x p l o r a t i o n  o f  
l i t t l e  v a l u e  to  th e  w ork  as  a  w h o l e .  The " b y - p r o d u c t "  
( a l c o h o l - i n s o l u b l e  s o l i d ) ,  on t h e  o t h e r  h a n d ,  was f u l l y  
i n v e s t i g a t e d  f o r  t h e  r e a s o n s  g iv e n  on page 1 5 ,  and t h e
f o l l o w i n g  r e s u l t s  r e c o r d e d : -
B y -P ro d u c t  f ro m  th e  N i t r a t i o n : The s u b s t a n c e  i n s o l u b l e  in
h o t  a l c o h o l  was o b t a i n e d  as  a  w h i t e  c r y s t a l l i n e  powder by  
c r y s t a l l i s i n g  from benzene  . M e l t i n g  P o i n t  178°C . I t  was 
i n s o l u b l e  i n  w a t e r ,  a l c o h o l ,  e t h e r ,  and p e t r o l e u m  e t h e r ,  
s l i g h t l y  s o l u b l e  i n  g l a c i a l  a c e t i c  a c i d ,  c h l o r o f o r m ,  and 
benzene  , and s o l u b l e  i n  h o t  benzene  and in  a c e t o n e .
The s u b s t a n c e  was n e u t r a l  t o  m o is t  l i t m u s  p a p e r ,  and 
i n s o l u b l e  i n  c o ld  sodium h y d ro x id e  s o l u t i o n .  On h e a t i n g  t h e  
s u b s t a n c e  w i t h  sodium h y d ro x id e  s o l u t i o n ,  how ever ,  i t  
d i s s o l v e d  fo rm in g  a  r e d d i s h  s o l u t i o n  w h ich  changed t o  y e l lo w  
(no p r e c i p i t a t e )  on th e  a d d i t i o n  o f  a  s l i g h t  e x c e s s  o f  d i l u t e  
h y d r o c h l o r i c  a c i d  , r e v e r t i n g  to  a  b r i g h t e r  red  c o l o u r  on the  
a d d i t i o n  o f  a  s l i g h t  e x c e s s  o f  sodium h y d ro x id e  s o l u t i o n .
T h is  i n d i c a t o r  e f f e c t  i s  d i s c u s s e d  on page 16 .
Q u a l i t a t i v e  a n a l y s i s  showed t h a t  t h e  compound c o n ta in e d  
n i t r o g e n  and c h l o r i n e .  The p r e s e n c e  o f  t h e  n i t r o - g r o u p  was 
shown b y  r e d u c i n g  w i t h  anhydrous  s t a n n o u s  c h l o r i d e  r e a g e n t  
(page H4) t o  t h e  p r im a ry  amine group , w hich  th e n  gave t h e  
u s u a l  d i a z o t i s a t i o n  and c o u p l i n g  r e a c t i o n .
Q u a n tita t iv e  a n a ly s is  o f  th e  compound gave th e  fo llo w in g
r e s u l t s  (Oxygen b y  d i f f e r e n c e ) : -
0 , 4 2 . 0 $ ;  H .2 . 7 # ;  H ,1 2 . 0 # ;  C l , 1 5 . 4 $ ;  0 , 2 7 . 9 #
E m p i r i c a l  fo rm u la  i n d i c a t e d  i s  CglfyO^^Cl w h ic h  r e q u i r e s  
C ,41 .7 # ;  H . 3 . 0 # ;  K .1 2 .1 # ;  C l .  15 .4#;  0 ^ 2 7 .8 %
M o l e c u l a r  Weight d e t e r m i n a t i o n  ( E a s t ’ s 
Camphor Method .) gave 236
M o l e c u l a r  Weight o f  CQH^O^gCl i s  231
I n  t h e  t h e o r e t i c a l  s e c t i o n  (page 16 ) i t  i s  shown t h a t
t h e  c o n s t i t u t i o n  o f  a  d i n i t r o - c h l o r o - e t h y l b e n z e n e  CgHiyO^gCl* 
a new s u b s t a n c e  , i s  i n  k e e p in g  w i t h  t h e  p r o p e r t i e s  o f  t h e
above compound . An e x p l a n a t i o n  f o r  i t s  o c c u r r e n c e  i s  a l s o
g i v e n ,  i n  t h e  l i g h t  o f  s u c h  a  c o n s t i t u t i o n .
iinns s t i  g a t  i o n  o f  t h b  c o n d i t i o n s  u n d e r  w hich  5 - n i t r o -
2 K3HLORO-ACBTOPHENONB CONDENSES WITH ANILI10S .
The o b j e c t  o f  t h i s  i n v e s t i g a t i o n  , t o g e t h e r  w i t h  a  
d i s c u s s i o n  o f  t h e  e x p e r i m e n t a l  r e s u l t s  , i s  s e t  o u t  i n  t h e  
t h e o r e t i c a l  s e c t i o n  (pages 1 2 , and 1 8 ) .
The e x p e r im e n t s  c a r r i e d  out  f a l l  i n t o  two g r o u p s .  In  
t h e  f i r s t  o f  t h e s e  an a t t e m p t  was made t o  p re p a re  3 - n i t r o - 5 -  
m e t h y l a c r i d i n e  d i r e c t l y  from 5 - n i t r o - 2 -c h lo r o a c e to p h e n o n e  and 
a n i l i n e :
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In  th e  second  group o f  e x p e r im e n ts  t h e  method o f  
J e n s e n  and H e th w isch  (Ref .5 ) f o r  p ro d u c in g  th e  i n t e r m e d i a t e  
2 - a c e t y l - 4 - n i t r o d i p h e n y l a m i n e  by the  f o l l o w i n g  r e a c t i o n  was 
examined and improved u p o n :
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GROUP I : A t tem p ts  to  p r e p a r e  3 - n i t r o - 5 - m e t h y l a c r i d i n e
d i r e c t l y .
E x p er im e n t  Ho .1 The method o f  Ullmann and E r n s t  (R e f .  2 )  
f o r  p r e p a r i n g  3 - n i t r o - 5 - p h e n y l a c r i d in e  d i r e c t l y  was a p p l i e d
h e r e :
1 g .  5 - n i t r o - 2 - c h l o r o a c e t o p h e n o n e .
3 c c s . f r e s h l y  r e d i s t i l l e d  a n i l i n e  ( l a r g e  e x c e s s )
0 .5 g .anhydrous  sodium a c e t a t e  .
The k e to n e  was d i s s o l v e d  i n  t h e  warm a n i l i n e .  The 
o r a n g e - r e d  s o l u t i o n  so p roduced  was t r e a t e d  w i t h  t h e  sodium 
a c e t a t e  and g e n t l y  b o i l e d  (b . p t . 180-190°C) u n d e r  r e f l u x  
f o r  2% h o u rs  . The c o lo u r  o f  t h e  m ix tu re  soon changed from 
o r a n g e - r e d  to  b ro w n ,  th en  f i n a l l y  a lm ost  b l a c k .  The t a r r y -  
: l o o k i n g  p r o d u c t  was s t i r r e d  up  w h i l s t  warm w i t h  10 c c s .  warm 
a l c o h o l ,  c o o le d ,  a l low ed  to  s t a n d  f o r  a  t i m e ,  t h e n  f i l t e r e d  
R es id u e  : T h i s  was w a sh e d ,  f i r s t  w i t h  50$ a l c o h o l  t h e n
w i t h  w a t e r ,  and a l lo w e d  to  d r y .  The b l a c k  amorphous powder 
so o b t a i n e d  f a i l e d  to  c r y s t a l l i s e  from t h e  common s o l v e n t s ,  
and i n  no way re sem b led  2 - a c e t y l - 4 - n i t r o d i p h e n y l a m i n e  o r  3 -  
n i t r o - 5 - m e t h y l a c r i d i n e  , wh ich  a r e  d e s c r i b e d  l a t e r  (pcg e s  103 &105) 
The a c r i d i n e  d e r i v a t i v e  would have been  o b t a i n e d  a t  t h i s  s t a g e  
had  t h e  r e a c t i o n  p roceeded  as  f o r  3 - n i t r o - 5 - p h e n y l a c r i d i h e  
(tTllmann and E r n s t ) .  The a q u e o u s - a l c o h o l  w ash ings  f rom th e  
b l a c k  r e s i d u e  h o w ever ,  were found  to  c o n t a i n  a  c o n s i d e r a b l e  
amount o f  c h l o r i d e ,  which a p p ea re d  to  i n d i c a t e  t h a t  c o n d e n s ­
a t i o n  (HC1 e l i m i n a t i o n )  had o c c u r r e d ,  o n l y  to  be fo l lo w e d  by  
d e c o m p o s i t io n  o f  t h e  c o n d e n s a t io n  p r o d u c t .  I t  was th o u g h t  
t h a t  t h i s  deco m p o s i t io n  might  be avo ided  by  a l t e r i n g  one o r  a l l
o f  t h e  f o l l o w i n g  e x p e r i m e n t a l  c o n d i t i o n s :
( l )  T em p era tu re  employed,
( i i ) T im e  o f  h e a t i n g ,
(iii) P r o p o r t i o n  o f  a n i l i n e .
The e f f e c t  o f  a l t e r i n g  t h e s e  c o n d i t i o n s  was i n v e s t ­
i g a t e d  i n  E x p e r im e n ts  N o s .2 , 3 , 4 ,  and 5 which  f o l l o w .
F i l t r a t e  : The a l c o h o l i c  f i l t r a t e  from t h e  r e a c t i o n
mass a p p e a re d  to  c o n t a i n  o n ly  r e s i n o u s  m a t t e r  and unchanged 
a n i l i n e  , a s  t h e  f o l lo w in g  e x a m in a t io n  showed .
The f i l t r a t e  was poured  i n t o  a m ix tu re  o f  4o c c s . 
c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  and 200 c c s .  w a t e r ,  w i t h  t h e  
o b j e c t  o f  s e p a r a t i n g  t h e  a n i l i n e  and any a c r i d i n e  d e r i v a t i v e  
from any i n t e r m e d i a t e  d ip h en y lam ine  d e r i v a t i v e ,  t h e  l a t t e r  
b e i n g  o n l y  f e e b l y  b a s i c  (page 103). The r e s i n o u s  p r e c i p i t a t e  
so  formed was f i l t e r e d , b u t  could  n o t  be o b t a i n e d  c r y s t a l l i n e .  
The a c i d  f i l t r a t e  from t h i s  was made a l k a l i n e  w i t h  ammonia 
and e x t r a c t e d  w i t h  c h lo r o f o r m .  On removing t h e  s o l v e n t  f rom 
t h e  c h lo r o f o r m  e x t r a c t  a  brown v i s c o u s  l i q u i d  c o n t a i n i n g  
a n i l i n e  rem ained  which  f a i l e d  to  y i e l d  any s o l i d  p r o d u c t  a f t e r  
t r e a t m e n t  w i t h  a l c o h o l  and ,,N o r i t e M d e c o l o u r i s i n g  c a r b o n .
E x p e r im e n t  Ho.2 The t im e  o f  h e a t i n g  i n  t h i s  E xper im en t  
was r e d u c ed  t o  1 h o u r , b u t  in  o t h e r  r e s p e c t s  t h e  ex p e r im e n t  
was c a r r i e d  out  e x a c t l y  a s  f o r  E xper im en t  No .1
A gain  a  t a r r y  p r o d u c t  was o b t a i n e d  from w hich  no 
c r y s t a l l i n e  s u b s ta n c e  co u ld  be i s o l a t e d . D ecom pos i t ion  to  
r e s i n o u s  m a t t e r  app ea red  to  s t a r t  a f t e r  o n l y  15 m in u te s  a t  t h e  
b o i l .
E xper im en t  Ho . 5 : T h is  e x p e r im e n t  was c a r r i e d  o u t  w i t h
t h e  o b j e c t  o f  s tu d y in g  t h e  e f f e c t  o f  t e m p e r a t u r e  on th e  r e ­
a c t i o n  m a s s .
Time 
o f  
h e a t i n g  
(hours  J
T em pera ture
off
mass Appearance  o f  m a s s .
0 100° c O ra n g e -c o lo u re d  and c l e a r .
1/3 110°C do .
2/3 120 °C d o .
1 13o ° C do •
1 . 1/3 140°  C S l i g h t l y  d a r k e r .
1 .2/3 150°  C Darkening  c o n t i n u e d .
2 160°C Dark brow n.
2 . 1/3 170°  C Dark brown and v i s c o u s  .
2 . 2/3 180°C do .
3 180°  C do
3 .1/3 180°  C do .
3 . 2/3 180°C do .
4 :> 180°C d o .
The r e a c t i o n  m ix tu r e  was p r e p a r e d  a s  i n  E xper im en t
9 7 .
Ho .1 , b u t  t h e  h e a t i n g  was c o n d u c ted  i n  a  b a t h  o f  l i q u i d
p a r a f f i n .  The t e m p e r a t u r e  ( i n t e r n a l )  was r a i s e d  from 100°C
b y  i n c r e m e n t s  o f  10° e v e r y  2o m in u te s  and o b s e r v a t i o n s  o f  th e
a p p e a ra n c e  o f  t h e  mass r e c o r d e d  as  in  accompanying t a b l e .
The p ro d u c t  o b t a i n e d  a t  t h e  c o n c l u s i o n  o f  t h i s
e x p e r im e n t  was examined a s  i n  E xper im ent  Ho . 1 ,  b u t  y i e l d e d  no
c r y s t a l l i n e  p r o d u c t .  I t  was n o t e d  from t h e  t a b l e ,  ho w e v e r ,
t h a t  no a p p r e c i a b l e  r e s i n i f i c a t  ion  o c c u r r e d  be low 13o°C , b u t
ot h a t  r a p i d  t a r r i n g  s e t  i n  above 150 C .
E x p e r im e n t  Ho . 4 : i n  t h i s  e x p e r im e n t  t h e  t e m p e r a t u r e  o f
o
r e a c t i o n  was r e d u c ed  t o  125 C .
The r e a c t i o n  m ix tu r e  ( q u a n t i t i e s  a s  i n  E xper im ent  H o . l )  
was h e a t e d  i n  an o i l  b a t h  to  125°C ( - 5 ° ) .  A f t e r  3 h o u r s  a t  
t h i s  t e m p e r a t u r e  t h e  m ix tu re  was deep  o range-brow n in  c o l o u r  
b u t  showed no s i g n s  o f  t a r r i n g ,  so t h e  h e a t i n g  was c o n t in u e d  
f o r  a  f u r t h e r  3 h o u rs  a t  125°C to  compensate f o r  t h e  red u c ed  
t e m p e r a t u r e  o f  r e a c t i o n .  The brown p ro d u c t  w h i le  s t i l l  warm 
was examined by  th e  method d e s c r i b e d  in  E xper im en t  H o . l  , i . e .  
s t i r r e d  up  w i t h  10 c c s .  warm a l c o h o l ,  a l lo w ed  t o  c o o l ,  t h e n  
f i l t e r e d  a f t e r  s t a n d i n g  f o r  s e v e r a l  hours
R e s i d u e : Ho c o n d e n sa t io n  p ro d u c t  was o b t a i n e d  h e re  f o r
th e  r e s i d u e  d i s s o l v e d  c o m p le te ly  on a t t e m p t i n g  to  wash w i t h  
w a t e r .  The s o l u t i o n  o f  th e  r e s i d u e  was shown to  c o n t a i n  a
c o n s i d e r a b l e  amount o f  c h l o r i d e ,  however ,  w h ic h  seemed to  
i n d i c a t e  t h a t  some c o n d e n s a t io n  (HC1 e l i m i n a t i o n )  had 
o c c u r r e d  .
F i l t r a t e : T h is  deep  brown a l c o h o l i c  s o l u t i o n  was t r e a t e d
a s  i n  E x p e r im e n t  h o . l  , by  add ing  i t  t o  a  m ix tu r e  o f  h y d r o - 
i c h l o r i c  a c i d  and w a t e r ,  when a  brown r e s i n o u s - l o o k i n g  
p r e c i p i t a t e  was fo rm ed .  A f t e r  f i l t r a t i o n  t h e  f i l t r a t e  was 
examined a s  i n  E x per im en t  h o . l  b u t  y i e l d e d  no c r y s t a l l i n e  
p r o d u c t .  The r e s i d u e  , however ,  was e x t r a c t e d  w i t h  e t h e r ,  r e ­
j e c t i n g  t h e  sm al l  amount o f  i n s o l u b l e  m a t t e r ,  and fo u n d ,  
a f t e r  removing th e  e t h e r ,  t o  c r y s t a l l i s e  r e a d i l y  from a l c o h o l .  
The c r y s t a l s  so o b t a i n e d  were r e c r y B t a l l i s e d  from a l c o h o l ,
t r e a t i n g  w i t h  " N o r i t e "  d e c o l o u r i s i n g  carbon i n  t h e  p r o c e s s .
oThe b r i g h t  y e l lo w  c r y s t a l s  so o b t a i n e d  m e l te d  a t  130 C » and 
p roved  on e x am in a t io n  t o  be 2 - a c e t y l - 4 - n i t r o d i p h e n y l a m i n e  
(page 103) . Y i e ld :  0 . 3 g .  (23^ t h e o r e t i c a l ) .
E x p e r im e n t  h o . 5 . The q u a n t i t y  o f  a n i l i n e  was h e re  r e d u c e d
t o  t h e  t h e o r e t i c a l  amount.  The q u a n t i t i e s  u se d  were t h e r e f o r e
1&. 5 - n i t r o - 2 -ch lo ro a c e to p h e n o n e
0 . 4 6 c c .  f r e s h l y  r e d i s t i l l e d  a n i l i n e
0 . 5 g .  anhydrous  sodium a c e t a t e
Two s e p a r a t e  r e a c t i o n  m ix tu r e s  ("a" and  MbM ) were
p r e p a r e d  u s i n g  th e  above q u a n t i t i e s  f o r  e a c h .
o
R e a c t i o n  m ix tu re  "a" : T h is  was hea ted  a t  180 C f o r  3
99 .
h o u r s  i n  an o i l  b a t h .  The d a r k  brown t a r r y  p ro d u c t  was
examined a s  i n  E xp er im en t  No . 4 .  i n  c o n t r a s t  to  t h e  p r e v i o u s
oe x p e r i m e n t s  conduc ted  a t  180 C> t h i s  e x a m in a t io n  p ro d uced  
r e s u l t s  s i m i l a r  t o  t h o s e  o b t a i n e d  i n  E x p e r im en t  No . 4 ,  a  y i e l d  
o f  2 - a c e t y l - 4 - n i t r o d i p h e n y l a m i n e  be ing  o b t a i n e d  ( 0 .4  g ;  31$ 
t h e o r e t i c a l ) .
o oR e a c t i o n  m ix tu r e  11 bH : T h i s  was h e a t e d  a t  125 C (£5 ) f a r
6 h o u r s  i n  an o i l  b a t h .  The p r o d u c t ,  w h ic h  showed no s i g n s  o f  
t a r r i n g ,  was examined a s  i n  E xp er im en t  No .4 . A n o t a b l e  
d i f f e r e n c e  , a t t r i b u t e d  t o  t h e  a b sen ce  o f  t a r r y  m a t t e r ,  was 
o b s e r v e d  t h i s  t im e  when t h e  mass was t r e a t e d  w i t h  a l c o h o l .  The 
a l c o h o l - i n s o l u b l e  s o l i d  formed a b u lk y  y e l lo w  r e s i d u e  which  
o n l y  s l i g h t l y  d im in i s h e d  when washed w i t h  w a t e r .  On d r y i n g
oand c r y s t a l l i s i n g  f rom  a l c o h o l ,  t h e  s u b s t a n c e  m el ted  a t  130 C 
and p ro v ed  to  be 2 - a c e t y l - 4 - n i t r o d i p h e n y l a m i n e  (page 103).
Y i e l d : 0 . 4  g .  (31$ t h e o r e t i c a l ) .  The f i l t r a t e  from t h e  r e  - 
: a c t  i o n  mass i n  a l c o h o l  was examined a s  i n  E xper im en t  No. 4 , 
b u t  y i e l d e d  no f u r t h e r  c r y s t a l l i n e  p r o d u c t .
GROUP I I : E xam ina t ion  o f  t h e  J e n s e n  and R e thw isch  method
f o r  p ro d u c in g  2 - a c e t y l - 4 " n i t r o d i p h e n y l a m i n e  .
E x p e r im en t  No .1 The method o f  J e n s e n  and R e th w is c h
( R e f .5 )  was fo l lo w e d  h e r e :
1 .g . 5 - n i t r o - 2 -ch lo ro a c e to p h e n o n e
1 . 2 5  c c s .  f r e s h l y  r e d i s t i l l e d  a n i l i n e
l . g .  an hydrous  p o ta s s iu m  c a r b o n a t e .
l o o .
The r e a c t i o n  m i x t u r e ,  o r a n g e - c o l o u r e d  a t  f i r s t ,  was
o o
h e a t e d  f o r  3 h o u r s  a t  170 C - 180 C i n  an o i l  h a t h .  The 
m i x t u r e  r a p i d l y  became d a r k e r  i n  c o l o u r ,  and a t  t h e  end o f  t h e  
h e a t i n g  p e r i o d  had become d a r k  brown and t a r r y .  The p r o d u c t  
was d i v i d e d  i n t o  two p o r t i o n s  , MaH and HbM , and examined a s  
u n d e r : -
P o r t i o n  Ha lf : T h is  was e x t r a c t e d  w i t h  4 c c s .  b o i l i n g
a l c o h o l  a s  d e s c r i b e d  by  J e n s e n  and R e th w is c h ,  b u t  y i e l d e d  no 
c r y s t a l s  o f  2 -ac e  t  y l - 4 - n i t  rod i  phenyl  amine , even a f t e r  t r e a t i i g  
t h e  deep-brown e x t r a c t  w i t h  "]sroriteM d e c o l o u r i s i n g  c a r b o n .
P o r t i o n  nbH : T h is  was examined by t h e  method a d o p ted  i n
E x p e r im e n t  U o . l  o f  Group I ,  and showed p r o p e r t i e s  i d e n t i c a l  
w i t h  t h o s e  o f  t h e  r e a c t i o n  mass i n  t h a t  e x p e r im e n t ,  no 
c r y s t a l l i n e  p r o d u c t  b e in g  i s o l a t e d .
E xper im en t  flo *2 . The t e m p e r a tu re  o f  r e a c t i o n  was reduced  
o
h e r e  t o  125 C .
The r e a c t i o n  mass was p r e p a r e d  a s  i n  th e  p r e v i o u s
oe x p e r i m e n t  u s i n g  th e  same q u a n t i t i e s  , t h e n  h e a t e d  a t  125 C 
o
( f5  ) i n  an o i l  b a t h .  A f t e r  3 h o u rs  a t  t h i s  t e m p e r a t u r e  no 
a p p r e c i a b l e  t a r r i n g  was n o t i c e d  , so t h e  h e a t i n g  was c o n t in u e d  
a t  t h e  same t e m p e r a t u r e  f o r  a  f u r t h e r  3 hou rs  t o  compensate  
f o r  t h e  lo w e r  t e m p e r a tu re  employed.  The p ro d u c t  was t r e a t e d  
w h i l s t  warm w i t h  6 c c s .  a l c o h o l  and s t i r r e d  u p ,  when th e  l i q u i d  
became t h i c k  due to  s e p a r a t i o n  o f  c o n d e n s a t io n  p r o d u c t .
101 .
T h i s  m ix tu r e  was a l low ed  to  s t a n d  o v e r n i g h t  so t h a t  t h e  
maximum amount o f  p roduo t  would  s e p a r a t e ,  t h e n  f i l t e r e d
R e s i d u e :  T h i s  was washed w i t h  a l i t t l e  c o ld  a l c o h o l ,
t h e n  w i t h  w a t e r  u n t i l  f r e e  from p o ta s s iu m  c a r b o n a t e  and 
c h l o r i d e .  The y e l lo w  r e s i d u e  so o b t a i n e d  was a l lo w e d  to  d r y ,  
t h e n  c r y s t a l l i s e d  from a l c o h o l . The c r y s t a l s  so o b t a i n e d  
m e l t e d  a t  130^3 and proved t o  be  2 - a c e t y l - 4 - n i t r o d i p h e n y l a m i n e  • 
Y i e l d : 0 .9 2  g .  (72$ t h e o r e t i c a l )
F i l t r a t e : T h i s  a l c o h o l i c  s o l u t i o n  was deep  brown i n
c o l o u r  and a p p e a re d  t o  c o n t a i n  a  l i t t l e  r e s i n o u s  m a t t e r .  On 
f u r t h e r  e x a m in a t io n  as  i n  E xper im en t  U o . l  o f  Group I ,  no 
f u r t h e r  y i e l d  o f  c r y s t a l l i n e  p ro d u c t  cou ld  be i s o l a t e d .
"  '
1 0 2 .
PREPARATION OF 3 -fflTBO-5 -MTHlfLACRIDIN5 .
The p r e c e d i n g  e x p e r i m e n t a l  work (p ag e s  93 - 101) 
h as  shown t h a t  t h e  b e s t  y i e l d s  o f  3 - n i t r o - 5 - m e t h y l a c r i d i n e  
a r e  o b t a i n e d  by  a m o d i f i c a t i o n  o f  t h e  t w o - s t a g e  method o f  
J e n s e n  and R e th w isch  (Ref  . 5 ) : -
t h e  y i e l d  o f  3 - n i t r o - 5 - m e t h y l a c r i d i n e  i n  r e l a t i o n  to  t h e  
p u r i t y  o f  t h e  s t a r t i n g  and i n t e r m e d i a t e  m a t e r i a l s  i n v e s t i g a t e d  , 
a n d  some h i t h e r t o  u n r e c o r d e d  p r o p e r t i e s  o f  2 - a c e t y l - 4 - n i t r o  - 
d ip h e n y la m in e  and o f  3 - n i t r o - 5 - m e t h y l a c r i d i n e  n o t e d .
S ta g e  I  : P r e p a r a t i o n  o f  2 - a c e t y l  -4 - n i t r o d i p h e n y l a m i n e  .
7 g . 5 - n i t r o - 2 -c h lo ro a c e to p h e n o n e
7 ccs  . f r e s h l y  r e d i s t i l l e d  a n i l i n e  
7 g . anhydrous  p o t a s s i u m  c a r b o n a t e
o r a n g e - r e d  s o l u t i o n  t r e a t e d  w i t h  t h e  p o ta s s iu m  c a r b o n a t e .  The 
m ix tu r e  was t h e n  h e a t e d ,  w i t h  o c c a s i o n a l  s t i r r i n g ,  i n  a n  o i l
S ta g e  I
S t a g e  I I
P r a c t i c a l  d e t a i l s  o f  t h e  p r o c e s s  a r e  now d e s c r i b e d ,
The ke to ne  was d i s s o l v e d  i n  t h e  warm a n i l i n e  and t h e
b a t h  a t  125° C (±5° ) f o r  6 h o u r s ,  when i t  became d a r k e r  and 
more v i s c o u s .  W hile  s t i l l  warm th e  p r o d u c t  was s t i r r e d  up 
w i t h  20 c c s .  a l c o h o l ,  t h e  m i x t u r e  becoming t h i c k  owing t o  
s e p a r a t i o n  o f  t h e  d ip h en y lam in e  d e r i v a t i v e ,  i n  o r d e r  to  
o b t a i n  t h e  maximum y i e l d  o f  t h e  l a t t e r ,  t h e  m ix tu r e  a t  t h i s  
s t a g e  was a l lo w e d  t o  s t a n d  o v e r n i g h t ,  t h e n  f i l t e r e d ,  d i s c a r d ­
i n g  t h e  f i l t r a t e  w hich  c o n ta in e d  most o f  t h e  r e s i n o u s  m a t t e r  
p ro d u c e d  i n  t h e  r e a c t i o n .  The y e l lo w  s o l i d  r e s i d u e  so 
o b t a i n e d  was washed w i th  a  l i t t l e  co ld  a l c o h o l ,  t h e n  w i t h  
w a t e r  u n t i l  f r e e  from i n o r g a n i c  s a l t s ,  and a l low ed  to  d r y  in  
a i r .  The p r o d u c t  was th e n  c r y s t a l l i s e d  from a l c o h o l  u s in g  
d e c o l o u r i s i n g  c a r b o n .  Y i e l d : See Note on Y i e ld s  ( a f t e r  
S ta g e  I I ) .
P r o p e r t i e s  o f  2 - a c e t y l - 4 - n i t r o d i p h e n y l a m i n e : -
The compound formed l ig h t  yellow  needles from a lcoh o l, 
Melting Point 13o ° C  (Jensen and Rethwisch g iv e  125° C ) .  
A nalysis gave 65 . 7$  G, 4 . 67$  H, 10 . 89$  N, thus confirming 
1 w l l i c h  r ®Qu i r e s  65  c » 4 . 69$  H ,  10 . 93$  H .
The compound i s  i n s o l u b l e  i n  w a t e r ,  d i l u t e  h y d r o ­
c h l o r i c  a c i d  ( d i f f e r e n c e  from 3 - n i t r o - 5 - m e t h y l a c r i d i n e  , w h ich  
i s  more b a s i c )  and p e t r o l e u m  e t h e r ;  s o l u b l e  i n  b e n z e n e ,  e t h e r ,  
c h lo r o f o r m ,  g l a c i a l  a c e t i c  a c i d ,  and ho t  a l c o h o l ;  s p a r i n g l y  
s o l u b l e  i n  c o ld  a l c o h o l .  The s o l u t i o n  o f  t h e  compound i n  
c h lo ro fo rm  o r  in  g l a c i a l  a c e t i c  a c i d  does n o t  f l u o r e s c e  in  
u l t r a  v i o l e t  l i g h t  ( d i f f e r e n c e  from 3 - n i t r o - 5 - m e t h y l a c r i d i n e  ) .
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Cold  c o n c e n t r a t e d  s u l p h u r i c  a c i d  d i s s o l v e s  t h e  
compound, fo rm ing  an o ran g e  c o lo u r e d  s o l u t i o n ,  which  becomes 
g r e e n i s h  y e l lo w  on h e a t i n g ,  r i n g - c l o s u r e  o c c u r r i n g  (compare 
S ta g e  I I ) .  R i n g - c l o s u r e  a l s o  o c c u r s  to  some e x t e n t  on 
b o i l i n g  t h e  compound w i t h  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  f o r  
a few m i n u t e s ,  s i n c e  t h e  p ro du c t  ( p r e c i p i t a t e d  f rom t h e  y e l lo w  
a c i d  s o l u t i o n  w i th  ammonia) d i s s o l v e d  i n  c h lo r o f o r m  to  p ro du ce  
a s o l u t i o n  which  showed g reen  f l u o r e s c e n c e  i n  u l t r a  v i o l e t  
l i g h t  .
S ta g e  I I : R i n g - c l o s u r e  o f  2 - a c e t y l - 4 - n i t r o d i p h e n y l a a t i n e  .
5 g .  2 - a c e t y l -4 - n i t r o d i p h e n y l a m i n e
50 ccs  . g l a c i a l  a c e t i c  a c id
2 . 5  c c s .  c o n c e n t r a t e d  s u l p h u r i c  a c i d
The d ip h en y lam in e  d e r i v a t i v e  was d i s s o l v e d  i n  t h e  
b o i l i n g  g l a c i a l  a c e t i c  a c i d ,  and t h e  y e l lo w ish -b ro w n  s o l u t i o n  
t r e a t e d  w i t h  t h e  s u l p h u r i c  a c i d ,  d ro p  by  d r o p .  H ea t ing  was 
c o n t in u e d  w i t h  o c c a s i o n a l  shak ing  u n d e r  r e f l u x  f o r  2 h o u r s  i n  
an o i l  b a t h  a t  130°C , t h e  s o l u t i o n  becoming g r e e n i s h  in  c o lo u r ,  
and e x h i b i t i n g  b r i g h t  g ree n  f l u o r e s c e n c e  in  u l t r a  v i o l e t  l i g h t ,  
showing t h a t  r i n g - c l o s u r e  had o c c u r r e d .  The warm r e a c t i o n  
m ix tu r e  was t h e n  added t o  350 c c s .  w a t e r ,  and t h e  a c r i d i n e  
b a se  p r e c i p i t a t e d  w i t h  a  s l i g h t  e x c e s s  o f  ammonia. The t h i c k  
y e l lo w  g e l a t i n o u s  p r e c i p i t a t e  was f i l t e r e d  o f f ,  washed w i t h  
w a t e r  and a l low ed  t o  d r y  in  a i r .  The p ro d u c t  was th en
c r y s t a l l i s e d  f rom  benzene u s i n g  d e c o l o u r i s i n g  c a r b o n .  Y i e l d : 
See IJote on Y i e l d s  ( a f t e r  S ta g e  X I ) .
N o t e : The p r o p o r t i o n  o f  s u l p h u r i c  a c i d  to  a c e t i c  a c i d
u s e d  i n  t h e  above p r e p a r a t i o n  was t h a t  recommended b y  Ullmann 
and S r n s t  ( R e f . 2 ) .  I t  was found  t h a t  t h i s  gave  s l i g h t l y  b e t t e  
y i e l d s  t h a n  t h e  method o f  J e n s e n  and B e th w is c h ,  who u s e d  a 
h i g h e r  c o n c e n t r a t i o n  o f  s u l p h u r i c  a c i d  and h e a t e d  f o r  a 
s h o r t e r  t i m e .
P r o p e r t i e s  o f  3 - n i t r o -5 - m e t h y l a c r i d i n e : -
The compound formed y e l lo w  n e e d l e s  f rom  b e n z e n e .  I t
d i d  n o t  m e l t  a t  360° C ( J e n s e n  and B e th w isch  found t h a t  i t  d i d
n o t  m e l t  a t  300°C) ,  a l t h o u g h  i t  sh ru n k  and a p p e a re d  to  deoom-
o
pose  to  a  d a r k  s o l i d  mass a t  a bou t  220 C. The i d e n t i t y  o f  t h e  
compound was conf i rm ed  b y  a n a l y s i s  w h ich  showed 70*5^ C,
4 . 2 1  % H ,  1 1 .5 #  li ( ^ 4 ^ 0 re(*u i r e B  ?0 .6^0 , 4 .20# H, 1 1 .7 5 ^  
» ) .
The compound i s  in so lu b le  in  w ater; so lub le in d ilu te  
and ooncentrated hydrochloric a c id , concentrated sulphuric  
a c id , chloroform, eth er , g la c ia l  a c e tic  a c id , hot a lc o h o l, and 
hot benzene; s l ig h t ly  so lub le in  petroleum eth er , cold a lcohol 
and cold benzene. Benzene was found to be superior to alcohol 
in  c r y s ta ll is in g  the crude b a se .
The so lu tion  o f  the compound in  chloroform ex h ib its  a 
b r i l l ia n t  yellow ish  green fluorescence in  u ltra  v io le t  l ig h t
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'but n o t  i n  d a y l i g h t .  The f l u o r e s c e n c e  i n  u l t r a  v i o l e t  l i g h t  
d i s a p p e a r s  i n s t a n t l y  on t h e  a d d i t i o n  o f  a  d ro p  o f  a n i l i n e  to  
t h e  c h lo r o f o r m  s o l u t i o n .
U o te  on Y i e l d s :
10 g .  washed 5 - n i t r o - 2 - c h lo r o a c e to p h e n o n e  y i e l d e d  5 . 5 8 g .  
c r y s t a l l i n e  3 - n i t r o - 5 - m e t h y l a c r i d i n e  , o m i t t i n g  t h e  c r y s t a l l i s ­
a t i o n  o f  t h e  i n t e r m e d i a t e  2 - a c e t y l -4 - n i t r o  d ip h e n y l  a m in e .
7 .2 5  g .  c r y s t a l l i n e  5 - n i t r o - 2 -c h lo ro a c e to p h e n o n e  
y i e l d e d  6 .7 8  g .  c r y s t a l l i n e  2 - a c e t y l - 4 - n i t r o d i p h e n y l a m i n e , 
w h ic h  y i e l d e d  4 .9 8  g .  c r y s t a l l i n e  3 - n i t r o - 5 - m e t h y l a c r i d i n e  .
S in c e  10 g .  o f  t h e  sample o f  washed 5 - n i t r o - 2 - c h l o r o ­
a c e to p h e n o n e  on c r y s t a l l i s a t i o n  y i e l d  7 .25  g .  c r y s t a l l i n e  
k e to n e  (page 89 ) , i t  f o l l o w s  t h a t  (5 ,5 8  - 4 . 9 8  - )  0 .6 0  g .  more 
( i . e .  12$)  c r y s t a l l i n e  3 - n i t r o - 5 - m e t h y l a c r i d i n e  r e s u l t s  i f  
c r y s t a l l i s a t i o n  o f  s t a r t i n g  and i n t e r m e d i a t e  m a t e r i a l s  i s  
o m i t t e d .  T h i s  i s  a l s o  d i s c u s s e d  i n  t h e  t h e o r e t i c a l  s e c t i o n  
(page 2 l ) . The b e s t  r e c o r d e d  o v e r a l l  y i e l d  o f  c r y s t a l l i n e  3 -  
n i t r o - 5 - m e t h y l a c r i d i n e  (based  on th e  w e ig h t  o f  c r y s t a l l i n e  5 -  
n i t r o - 2 -c h lo ro a c e to p h e n o n e  r e p r e s e n t e d  in  t h e  amount o f  
washed k e t o r e u s e d )  i s  t h e r e f o r e  6 4 .5 $  t h e o r e t i c a l .  S t a r t i n g  
f rom  c r y s t a l l i n e  5 - n i t r o - 2 -c h lo ro a ce to p h e n o n e  and c r y s t a l l i s i n g  
a t  t h e  i n t e r m e d i a t e  s t a g e ,  t h e  i n d i v i d u a l  y i e l d s  a r e :  73$ 
t h e o r e t i c a l  f o r  S tage  I  \ 79$ t h e o r e t i c a l  f o r  S ta g e  I I .
10 g .  washed 5 - n i t r o - 2 -ch lo ro a c e to p h e n o n e  y i e l d e d  7 . 5 g .
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washed  2 - a c e t y l - 4 - n i t r o  d i p h e n y l  amine , w h e re a s  t h e  c o r r e s p o n d i n g  
amount (7 .2 5  g . )  o f  c r y s t a l l i n e  5 - n i t r o - 2 - c h lo r o a c e to p h e n o n e  
y i e l d e d  7 .1  g .  washed 2 - a c e t y l - 4 - n i t r o d i p h e n y l a m i n e . S ince  
t h e s e  two y i e l d s  o f  d ip h en y lam in e  d e r i v a t i v e  a r e  n o t  g r e a t l y  
d i f f e r e n t ,  i t  f o l l o w s  t h a t  t h e  u n c r y s t a l l i s a b l e  m a t t e r  i n  t h e  
washed  k e to n e  c o n t r i b u t e s  l i t t l e  t o  t h e  y i e l d  o f  2 - a c e t y l - 4 -  
n i t r o - d i p h e n y l a m i n e  and t h e r e f o r e  c o n t a i n s  v e r y  l i t t l e  5 - n i t r o -
2 - c h l o r o a c e to p h e n o n e  ( s e d  a l s o  page 90)•
1 0 8 .
PREPARATION AND PROPERTIES OP 3 -AMINO “5 -METHYLACRIDINE
AND 3 -ACETYL AMI NO -5 -METHYLACRIDINE .
These  compounds a r e  new. The amino-compound was p re  
p a re d  by r e d u c in g  3 - n i t r o - 5 - m e t h y l a c r i d i n e  , and t h e  a c e t y l - 
amino -compound b y  h e a t i n g  th e  amino-compound w i t h  a c e t i c  
a n h y d r i d e  and anhydrous  sodium a c e t a t e :
3 -amino - 5 - m e t h y l a c r i d i n e  :
The r e d u c t i o n  p r o c e s s  d e s c r i b e d  h e r e  i s  e s s e n t i a l l y  
t h a t  o f  Ullmann and E r n s t  ( R e f . 2 )  f o r  p r e p a r i n g  3 - a m i n o - 5 -  
p h e n y l a c r i d i n e  , a l t h o u g h  t h e  method o f  i s o l a t i n g  t h e  p ro d u c t  
had t o  be a l t e r e d  to  s u i t  t h e  s p e c i a l  p r o p e r t i e s  o f  3 -am ino- 5 -  
m e t h y l a c r i d i n e  :
2 g .  3 - n i t r o - 5 - m e t h y la c r i d i n e  ( f i n e l y  powdered)
5 . 7  g .  s t a n n o u s  c h l o r i d e  c r y s t a l s  
10 c c s  • a l c o h o l
10 c c s .  h y d r o c h l o r i c  a c i d  ( c o n c e n t r a t e d )
The s t a n n o u s  c h l o r i d e  was d i s s o l v e d  in  t h e  b o i l i n g  
a l c o h o l  and h a l f  o f  the  y e l lo w  n i t ro -co m p o un d  g r a d u a l l y  a d d ed .  
R e d u c t io n  o c c u r r e d  a t  o n c e ,  t h e  s o l u t i o n  becoming deep  w i n e - r e d  
i n  c o l o u r .  4 c c s .  o f  the  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  were 
t h e n  a d d e d ,  c a u s in g  a  y e l lo w  s o l i d  t o  s e p a r a t e .  The second h a l f  
o f  t h e  n i t ro -c o m p o u n d  was now s l o w l y  ad d ed ,  w i t h  s t i r r i n g  , 
fo l low ed  b y  t h e  r e m a in d e r  (6 c c s . )  o f  the  h y d r o c h l o r i c  a c i d ,
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and t h e  y e l lo w  r e d u c t i o n  m ix tu r e  h e a t e d  f o r  15 m in u te s  on t h e  
w a t e r - b a t h .  The a l c o h o l  was t h e n  removed by e v a p o r a t i o n  and 
t h e  y e l l o w  s a l t  f i l t e r e d  o f f ,  washed w i t h  a  l i t t l e  c o n c e n t r a t e d  
h y d r o c h l o r i c  a c i d ,  and d i s s o l v e d  i n  250 c s s .  w a t e r  i n  which  i t  
formed a  red  s o l u t i o n .  T h is  was b o i l e d  f o r  20 m in u te s  and 
f i l t e r e d  from t h e  g e l a t i n o u s  p r e c i p i t a t e  o f  t i n  h y d ro x id e  
w h ic h  s e p a r a t e d  b y  h y d r o l y s i s .  The r ed  f i l t r a t e  , h o w e v e r ,  d i d  
n o t  d e p o s i t  c r y s t a l s  o f  t h e  h y d r o c h l o r i d e  on  c o o l in g  o r  on 
c o n c e n t r a t i n g  , ( d i f f e r e n c e  from 3-amino - 5 - p h e n y l a c r i d i n e  ) ,  so 
t h e  fo l lo w in g  p ro c e d u re  was a d o p t e d :
The r e d  s o l u t i o n  o f  t h e  h y d r o c h l o r i d e ,  a f t e r  removing 
t i n  a s  above , was t r e a t e d  w i t h  a  s l i g h t  e x c e s s  o f  ammonia, 
when a y e l lo w  p r e c i p i t a t e  o f  t h e  f r e e  b ase  was o b t a i n e d .  As 
t h e  l a t t e r  was d i f f i c u l t  t o  f i l t e r  and t e n d e d  to  become brown 
and  r e s i n o u s  on s t a n d i n g  , i t  was b e s t  i s o l a t e d  b y  e x t r a c t i o n  
w i t h  e t h e r ,  a n y  rem a in ing  t i n  (as  h y d r o x id e )  be ing  l e f t  suspend­
ed i n  t h e  aqueous l a y e r .  The y e l lo w  e t h e r e a l  e x t r a c t ,  w h ich  
showed b r i g h t  g r e e n i s h - y e l l o w  f l u o r e s c e n c e ,  was washed w i t h  
w a t e r ,  and s e p a r a t e d .  On removing th e  e t h e r ,  th e  b a se  remained 
as  a  r e d d i s h -b ro w n  s o l i d  , w h ich  would n o t  c r y s t a l l i s e  s a t i s ­
f a c t o r i l y  from t h e  comnon s o l v e n t s .
The most s a t i s f a c t o r y  p ro d u c t  was o b t a in e d  by  d i s s o l v ­
ing  t h e  crude  b a s e  in  warm a l c o h o l ,  add ing  an e q u a l  volume o f  
w arn  w a t e r ,  b o i l i n g  f o r  a  few m inu tes  w i t h  d e c o l o u r i s i n g  carbon,
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f i l t e r i n g  h o t ,  and a l l o w in g  some o f  t h e  a l c o h o l  to  e v a p o r a t e  
s l o w l y  from t h e  f i l t r a t e  o v e r  t h e  w a t e r - h a t h  ( s im p ly  a l l o w i n g  
t h e  h o t  f i l t r a t e  to  coo l  p roduced  a  r e s i n o u s  p r o d u c t ) .  At a  
c e r t a i n  c o n c e n t r a t i o n  o f  a l c o h o l ,  as e v a p o r a t i o n  s lo w ly  pro - 
ceeded  , t h e  ba se  s e p a r a t e d  i n  r e d d i s h -b ro w n  c r y s t a l l i n e  t u f t s ,  
w h ich  were  f i l t e r e d  o f f ,  washed w i t h  a l i t t l e  aqueous  a l c o h o l  
and  a l lo w e d  to  d r y .  Y i e l d ; 1 ,4 6  g ,  (84$ t h e o r e t i c a l ) .
The p r o d u c t  was a  red d ish -b ro w n  c r y s t a l l i n e  s o l i d ,  
a s s o c i a t e d  w i t h  a l i t t l e  r e s i n o u s  m a t t e r ,  as  m ic r o s c o p ic
oi n s p e c t i o n  showed.  I t  m e l t e d  w i t h  d e co m p o s i t io n  a t  about  200 C. 
A n a l y s i s  o f  t h e  compound was n o t  a t t e m p te d  owing t o  the  
d i f f i c u l t y  i n  p u r i f y i n g  i t  s u f f i c i e n t l y .  The compound has 
b e e n  c h a r a c t e r i s e d ,  h o w e v e r ,  t h ro u g h  i t s  c r y s t a l l i n e  a c e t y l -  
d e r i v a t i v e  (page 111) . The u s e  o f  a c o ld  redu e in g  a g en t  in  
p r e p a r i n g  t h e  compound was t r i e d  (anhydrous  s t a n n o u s  c h l o r i d e  
r e a g e n t ,  page 114, g e n e r a l  p r o c e d u r e )  b u t  t h e  b a se  so o b t a i n e d  
showed t h e  same t e n d e n c y  to r e s i n i f y  a s  b e f o b e .
The compound i s  i n s o l u b l e  i n  w a t e r ,  b u t  d i s s o l v e s  i n  
d i l u t e  h y d r o c h l o r i c  a c i d  w i t h  a  r e d  c o l o u r .  T h is  a c i d  s o l u t i o n  
on t r e a t m e n t  w i t h  ex ce ss  ammonia , g i v e s  a ye l low  p r e c i p i t a t e
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o f  t h e  f r e e  b a s e ,  which t u r n s  brown and  r e s i n o u s  on s t a n d i n g .
The compound i s  s o lu b l e  i n  a l c o h o l ,  e t h e r ,  c h lo r o f o r m ,  a c e to n e  
an d  c o n c e n t r a t e d  s u l p h u r i c  a c i d ,  t h e  y e l lo w  s o l u t i o n  i n  e a c h  
case  showing g r e e n i s h  f l u o r e s c e n c e ,  w h ic h ,  in  t h e  c a se  o f  t h e  
s u l p h u r i c  a c i d ,  d i s a p p e a r s  on d i l u t i o n  w i t h  w a t e r .  I n  g l a c i a l
I l l .
a c e t i c  a c i d  t h e  compound d i s s o l v e s  forming a  r e d  s o l u t i o n  
w h ic h  rem a in s  c l e a r  on d i l u t i o n  w i t h  w a t e r .  I n  benzene  and 
p e t r o l e u m  e t h e r  t h e  compound i s  o n ly  s p a r i n g l y  s o l u b l e  , show­
i n g  b l u i s h - g r e e n  f l u o r e s c e n c e  i n  th e  f o r m e r ,  and p u r p l i s h  
f l u o r e s c e n c e  i n  t h e  l a t t e r .
The h y d r o c h l o r i d e  does  n o t  s e p a r a t e  on t r e a t i n g  t h e  
s o l u t i o n  o f  the  b a se  i n  d i l u t e  h y d r o c h l o r i c  a c i d  w i t h  
c o n c e n t r a t e d  hydro  c h l o r i c  a c i d ,  a l t h o u g h  th e  c o lo u r  changes  
f rom r e d  to  y e l l o w .  The p r o d u c t  o b t a i n e d  b y  p a ss in g  d r y  
h ydrogen  c h l o r i d e  i n t o  a  s o l u t i o n  o f  the  b a s e  i n  d r y  e t h e r  i s  
brown and r e s i n o u s .  On e v a p o r a t i n g  a  s o l u t i o n  o f  t h e  b a se  i n  
d i l u t e  h y d r o c h l o r i  c a c i d  o v e r  t h e  w a t e r - b a t h ,  a  r e d d i s h -b r o w n  
r e s i n o u s  r e s i d u e  rem ains  ( p r o b a b l y  t h e  m o n o -h y d ro c h lo r id e  ) .
When t h i s  i s  t r e a t e d  w i t h  a  l i t t l e  c o n c e n t r a t e d  h y d r o c h l o r i c  
a c i d  and a g a in  e v a p o r a t e d , a  brown r e s i d u e  , c r y s t a l l i n e  in  p a r t s ,  
rem a ins  ( p r o b a b ly  t h e  d i - h y d r o c h l o r i d e  ) .  B o th  s a l t s  d i s s o l v e  
r e a d i l y  i n  w a t e r  w i t h  a  r e d  c o l o u r .
3 - a c e t  ylamino -5 - m e t h y la c r i d i n e  :
1 g .  3 -amino -5 - m e t h y l a c r i d i n e  
5 c cs  . a c e t i c  a n h y d r id e  
1 g . anhydrous  sodium a c e t a t e .
The above s u b s ta n c e s  were mixed ( s l i g h t  h e a t  b e in g
o
e v o lv e d )  and h e a t e d  f o r  an h o u r  i n  an o i l - b a t h  a t  12o C.  The 
d e e p  brown l i q u i d  so produced was p o u red ,  w i t h  s t i r r i n g ,  i n t o  
w a t e r  to  which was added a  s l i g h t  exce ss  o f  ammonia to  l i b e r a t e
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t h e  f r e e  b a s e  from any a c e t a t e  fo rm ed .  The ye l low -brow n 
p r e c i p i t a t e  o f  th e  a c e t y l - d e r i v a t i v e  w h ic h  s e p a r a t e d  was 
a l l o w e d  to  s t a n d  f o r  an h o u r ,  t h e n  f i l t e r e d  o f f ,  washed w i t h  
w a t e r ,  and a l low ed  »to d r y .  The p r o d u c t  was th e n  p u r i f i e d  by  
c r y s t a l l i s a t i o n  from aqueous  a l c o h o l  u s in g  d e c o l o u r i s i n g  carbon, 
and was o b t a i n e d  a s  a  p a le  y e l lo w  c r y s t a l l i n e  powder . Y i e l d :
1 .0 4  g .  (87$ t h e o r e t i c a l ) .
A n a l y s i s  showed 7 6 .8 $  C, 5 .5 2 $  H, 11 .1$
r e q u i r e s  7 6 .8 $  C , 5 .6 0 $  H, 1 1 .2 $  N ) • The s u b s ta n c e  gave no
d e f i n i t e  m e l t i n g  p o in t  , fo r  i t  a p p ea red  to  decompose a t  a b o u t  
o
260 C , becoming d a r k e r  and c h a r r i n g ,  b u t  r em a in in g  unm el ted
o
a t  ,360 C .
The compound i s  i n s o l u b l e  i n  w a t e r  and p e t r o l e u m  e t h e r ,  
s p a r i n g l y  s o l u b l e  w i t h  a  y e l lo w  c o lo u r  i n  b e n z e n e ,  e t h e r  (no 
f l u o r e s c e n c e ) ,  and c h lo r o f o r m  (no f l u o r e s c e n c e ;  b u t  i n  u l t r a ­
v i o l e t  l i g h t  t h e  s o l u t i o n  shows a b l u i s h  f l u o r e s c e n c e ) ,  more 
s o l u b l e  w i t h  a ye l low  c o l o u r  in  a l c o h o l  ( b l u i s h - g r e e n  f l u o r ­
e s c e n c e ) ,  g l a c i a l  a c e t i c  a c i d  ( b r i g h t  g r e e n i s h  f l u o r e s c e n c e ,  
more m r k e d  on d i l u t i o n  w i t h  w a t e r )  , and d i l u t e  h y d r o c h l o r i c  
a c i d .  The a d d i t i o n  o f  ammonia to a s o l u t i o n  o f  t h e  compound 
in  c o ld  d i l u t e  h y d r o c h l o r i c  a c id  l i b e r a t e s  the  compound a g a in  
as a p a l e  y e l lo w  p r e c i p i t a t e .
H y d r o l y s i s  o f  t h e  a c e t y l  ami no-compound o c c u r s  on 
b o i l i n g  i t  w i t h  c o n c e n t r a t e d  h y d r o c h l o r i c  a c id  f o r  a few
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m in u te s  . T h i s  was shown by l i b e r a t i n g  t h e  f r e e  b a s e  w i t h  
ammonia, a f t e r  h y d r o l y s i s ,  and s h a k in g  w i t h  e t h e r ,  The y e l lo w  
e t h e r e a l  s o l u t i o n  now showed th e  b r i g h t  g r e e n i s h - y e l l o w  
f l u o r e s c e n c e  c h a r a c t e r i s t i c  o f  t h e  u n - a c e t y l a t e d  amino-compound
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ANHYDROUS STANNOUS CHLORIDB RBAG3NT .
T h is  r e a g e n t  i s  d e s c r i b e d  by  A l b e r t  and L i n n e l l  (Ref.30; 
who s t a t e  t h a t  i t  i s  Ma g e n t l e ,  b u t  e f f e c t i v e ,  c o ld  r e d u c in g  
a g e n t  f o r  n i t r o - g r o u p s  . “
P r e p a r a t i o n :
225 g .  (1 g r a m - m o le c u le ) powdered s t a n n o u s  c h l o r i d e  
c r y s t a l s  (SnClg*2B^0) were t r e a t e d  w i t h  200 g .  a c e t i c  anhydride. 
H e a t  was e v o lv e d  as  t h e  an h y d r id e  r e a c t e d  w i t h  th e  w a te r  o f  
c r y s t a l l i s a t i o n ,  a  w h i t e  s u s p e n s io n  o f  th e  an hydrous  t i n  s a l t  
b e in g  o b t a i n e d  . T h is  was d i l u t e d  t o  1 l i t r e  w i t h  g l a c i a l  
a c e t i c  a c i d ,  th en  s a t u r a t e d  w i t h  d r y  hydrogen c h l o r i d e ,  th e  
suspended  t i n  s a l t  d i s s o l v i n g  a s  s a t u r a t i o n  was a p p ro a c h e d .
The r e a g e n t  i s  a  c l e a r ,  c o l o u r l e s s  l i q u i d ,  fuming i n  
a i r .  I t  was found to  r e t a i n  i t s  p o te n c y  f o r  s e v e r a l  months 
when s t o r e d  i n  an a m b e r -co lo u red  g l a s s - s t o p p e r e d  b o t t l e .
G e n e ra l  P ro c ed u re  f o r  u s in g  t h e  R e a g e n t :
The powdered n i t ro -co m p ou n d  was shaken  w i th  a  s l i g h t  
e x c e s s  o f  th e  anhydrous  s t a n n o u s  c h lo r i d e  r e a g e n t ,  a l lo w e d  to  
s t a n d  w i t h  o c c a s i o n a l  shak ing  d u r in g  th e  d a y ,  and f i n a l l y  
a l lo w e d  to  s t a n d  o v e r n i g h t .  The n i t ro -com pound  d i s s o l v e d  and 
t h e  s t a n n i c h l o r i d e  o f  th e  amine s e p a r a t e d .  The l a t t e r  was 
f i l t e r e d  o f f ,  d i s s o l v e d  i n  w a t e r ,  the  s o l u t i o n  f i l t e r e d ,  th en  
t r e a t e d  w i t h  an excess  o f  sodium h y d ro x id e  s o l u t i o n .  The 
p r e c i p i t a t e  o f  th e  amino-compound which  s e p a r a t e d  was f i l t e r e d  
o f f ,  washed w i th  w a t e r ,  and a l lo w e d  to  d r y .
ATTEMPTS IQ COHHSHSE 5 -BITRO -8 -CHLOBOACEIOPHBHOME
WITH THE NITRAHILIH3S.
C^ 3
^ r ^ r 'c o  r ^ N tidy.
The work o f  Jensen and Rethwisch (Ref .5) on the above 
condensation was repeated but no c r y s ta llin e  condensation  
product was is o la te d . Sxperiments were a lso  conducted in which 
m odification s o f  the conditions employed by Jensen and 
Rethwisch were introduced, but these were a lso  u n su ccessfu l.
In each case considerable tarring  occurred although evidence 
o f HC1 elim ination  was obtained. Only the experiments using 
p -n itr a n ilin e  are described h ere , since the experiments using  
o - and m -n itran ilin es gave sim ilar  r e s u lt s .
Rxperiment No . 1 : The method o f  Jensen and Rethwisch (R ef.5)
was followed h e r e : -
1 g .  5-n itro-2-ch loroacetophenone.
1 g .  re c r y s ta llis e d  p -n itra n ilin e  (e x c e s s ) .
1 g .  anhydrous potassium carbonate.
The above substances were mixed and heated for 3 hours 
at 170 - 180°C . A brown melt was formed at f i r s t , and th is  
ra p id ly  became darker and more viscous • The dark brown tarry  
product was divided  into two portions HaH and 1 bH , and 
examined by the method given in  the corresponding experiment
CCjO
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w i t h  a n i l i n e  (page 100). S i m i l a r  r e s u l t s  were o b t a i n e d ,  no 
c r y s t a l l i n e  p ro d u c t  b e in g  i s o la t e d ,  a l t h o u g h  t h e  p r e s e n o e  o f  
c h l o r i d e  seemed to  i n d i c a t e  t h a t  some c o n d e n s a t io n  (HC1 
e l i m i n a t i o n )  had o c c u r r e d .
E xp er im en t  Ho . 2 : T h is  was c a r r i e d  o u t  as  f o r  E xp er im en t
O . o \
H o .1 , b u t  t h e  t e m p e r a t u r e  was r e d u c e d  t o  125 C (£5 ) and t h e  
t im e  o f  h e a t i n g  i n c r e a s e d  to  6 h o u r s  • Again r a p i d  t a r r i n g  
o c c u r r e d  and t h e  p r o d u c t  f a i l e d  to  y i e l d  any  c r y s t a l l i n e  
s u b s t a n c e  when examined a s  i n  E xper im en t  H o . l
E xper im en t  Ho . 3 : T h i s  was c a r r i e d  ou t  a s  f o r  E xper im ent
Ho . 2 ,  b u t  t h e  t im e o f  h e a t i n g  was red uced  to  1 h o u r .  The 
p r o d u c t  however  was a g a i n  t a r r y  and showed th e  same p r o p e r t i e s  
on e x a m in a t io n  a s  t h e  p r o d u c t  o b t a i n e d  in  E xper im en t  Ho . 2 ,  no 
c r y s t a l l i n e  s u b s ta n c e  b e in g  i s o l a t e d .
E xper im en t  Ho .4 : T h i s  was c a r r i e d  o u t  a s  f o r  E xper im en t
o
H o . l ,  b u t  t h e  t e m p e r a tu r e  was redu ced  to  100 C. Again a  t a r r y  
p r o d u c t  was o b t a i n e d ,  which f a i l e d  t o  y i e l d  a n y  c r y s t a l l i n e  
s u b s t a n c e  on e x am in a t io n  as  i n  E xper im en t  H o . l
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PREPARATION AND PR0E3ETISS OP 3 -NITRO -5 -METHYL -7 -
-AMINO ACRIDINE.
T h is  new compound was p r e p a r e d  by  th e  t w o - s t a g e  
method d e s c r i b e d  on page 102 f o r  3 - n i t r o - 5 - m e t h y l a c r i d i n e  , 
combining t h e  5 - n i t r o - 2 -ch lo ro a c e to p h e n o n e  w i t h  p-amino - 
a c e t a n i l i d e  in  p l a c e  o f  a n i l i n e .  H y d r o l y s i s  o f  t h e  a c e t y l  - 
a m in o -g ro u p  o c c u r s  a t  t h e  same t im e  as  r i n g - c l o s u r e  i n  S tage
I I .  The i n t e r m e d i a t e  2 - a c e t y l - 4 - n i t r o -4 ’ -ac e ty lam in o  - 
d ip h e n y la m in e  o b t a i n e d  a t  S tage  I  i s  a l s o  new;
S t a g e  I
J  W3- r ±  \  i
m
Stage  I I
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S ta g e  I : 2 -A ce ty l  -4 - n i t r o  -4 1 - ac e ty lam in o  - d i  phenylamine :
5 g .  5 - n i t r o - 2 -c h lo ro a c e to p h e n o n e  
5 g .  p - a m i n o a c e t a n i l i d e  
5 g .  anhydrous  p o t a s s iu m  c a r b o n a t e .
The above s u b s t a n c e s  were mixed and h e a te d  t o g e t h e r  
a t  125°C f o r  3 h o u r s .  A d a rk  brown m e l t  was f i r s t  formed,  
which became s t i f f e r  and f i n a l l y  ha rd en ed  a s  t h e  h e a t i n g  
c o n t i n u e d .  The brown p roduc t  was powdered, th e n  washed,  f i r s t  
w i t h  w a t e r  ( to  remove i n o i g a n i c  s a l t s ;  c h l o r i d e  dem o n s t ra te d  
i n  t h e  w a s h i n g s ) ,  t h e n  w i t h  a l i t t l e  c o ld  a l c o h o l ,  which 
removed most o f  the  t a r r y  m a t t e r  p roduced i n  t h e  r e a c t i o n .  The
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r e s i d u e  was then  c r y s t a l l i s e d  from a l c o h o l ,  u s i n g  d e c o l o u r i s i r g
carhon ,  and was o b t a i n e d  i n  the  form  o f  b e a u t i f u l  go lden  -
ye l low  p l a t e s .  Y i e l d : 5 .5  g .  (72$ t h e o r e t i c a l ) .
o
The compound m el ted  a t  207 C ( t u r n i n g  red  a t  a b o u t
o
120 C ) .  A n a l y s i s  showed 6 1 .3 $  C, 4 .90 $  H ,  1 3 .2 $  H 
r e q u i r e s  6 1 .3 $  C , 4 .79$ H , 1 3 . 4 $  U ) .
The compound i s  i n s o l u b l e  i n  w a t e r  and p e t r o l e u m  e t h e r ,  
s p a r i n g l y  s o l u b l e  i n  h y d r o c h l o r i c  a c i $  ( d i l u t e  and c o n c e n t r a t e d )  
co ld  a l c o h o l ,  e t h e r ,  b e n z e n e ,  s o l u b l e  in  warm a l c o h o l ,  c h l o r o ­
form , a c e to n e  and g l a c i a l  a c e t i c  a c i d .  Examined i n  u l t r a ­
v i o l e t  l i g h t  t h e  s o l u t i o n s  o f  t h e  compound i n  e t h e r ,  b e n z e n e ,  
and c h lo r o f o r m  showed no f l u o r e s c e n c e .  The compound became 
red  when t r e a t e d  w i t h  c o n c e n t r a t e d  s u l p h u r i c  a c i d ,  forming a 
red  s o l u t i o n  on g e n t l e  h e a t i n g .  On f u r t h e r  h e a t i n g  , t h i s  
s o l u t i o n  became t e m p o r a r i l y  d a rk  brown i n  c o l o u r  and f i n a l l y  
o rang  e - y e l l  ow , r i n g - c l o s u r e  o c c u r r i n g .  T h is  was shown by 
c o o l in g  t h e  l i q u i d ,  d i l u t i n g  and making a l k a l i n e  w i t h  ammonia, 
when a r e d  p r e c i p i t a t e  was o b t a i n e d ,  a s o l u t i o n  o f  whi ch in  
benzene showed th e  b r i g h t  g o ld e n  f l u o r e s c e n c e  in  u l t r a - v i o l e t  
l i g h t  c h a r a c t e r i s t i c  o f  th e  a c r i d i n e  d e r i v a t i v e  o b t a i n e d  a t  
S tage  I I  b e lo w .  H ea t ing  f o r  a  few minutes w i t h  c o n c e n t r a t e d  
h y d r o c h l o r i c  a c id  was a lso  found to e f f e c t  r i n g - c l o s u r e .
S tage  I I  : 5 -Hi t  ro -5 -me thy  1 -7 -ami no a c r i  di ne :
5 g . 2 - a c e t  y l -4 - n i t r o  - 4 f - a c e ty la m in o  -d ip heny lam in e
50 c c s .  g l a c i a l  a c e t i c  a c id
2 . 5  c c s .  c o n c e n t r a t e d  s u l p h u r i c  a c i d .
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The above s u b s t a n c e s  were h e a t e d  t o g e t h e r  u n d e r
i 0r e f l u x  f o r  2-g- hours  i n  an o i l - b a t h  a t  125 C. Tide d a rk  g r e e n i s l  
l i q u i d  was poured in to  500 c c s .  w a t e r  c o n ta in i n g  a s l i g h t  
e x c e s s  o f  ammonia. The a c r i d i n e  d e r i v a t i v e  s e p a r a t e d  a s  a  
d a r k  red  p r e c i p i t a t e ,  w hich  was f i l t e r e d  o f f ,  washed w i t h  
w a t e r  and a l lo w e d  to  d r y .  Y i e l d ; 3 .8  g .  (94$ t h e o r e t i c a l ) .
The p ro d u c t  was c r y s t a l l i s e d  tw ice  from benzene ( l  i n  300; 40$
r e c o v e r y )  , and was o b t a i n e d  a s  a  b r i c k - r e d  c r y s t a l l i n e  powder,
cw hich  a p p e a re d  to  decompose a t  about  270 C (d arkened  and
o
sh ru n k )  bu t  remained unm el ted  a t  380 C.
A n a ly s i s  showed 6 6 .0 $  C, 4 .1 6 $  H, 1 6 .4 $  N (C H 0 H
14 U  2 3
r e q u i r e s  66 .4$ C , 4 .35$ H , 16 .6$  N ) .
The p r e s e n c e  o f  t h e  f r e e  amino-group  i n  t h e  compound
(showing t h a t  h y d r o l y s i s  h a s  i n  f a c t  accompanied  t h e  r i n g -  
c l o s u r e  d u r in g  th e  above p r e p a r a t i o n )  i s  con f i rm ed  b y  t h i s  
a n a l y s i s  and by th e  f a c t  t h a t  t h e  compound i s  r e a d i l y  a c e t y l - 
a t e d  ( p r e p a r a t i o n  and p r o p e r t i e s  o f  the  ace ty lam ino-com pound  
a r e  g iv en  on page 120) •
The compound i s  i n s o l u b l e  in  w a t e r  and p e t r o l e u m  
e t h e r ,  s l i g h t l y  s o l u b l e  in  a l c o h o l ,  b e n z e n e ,  e t h e r ,  and c h l o r o ­
fo rm ,  s o l u b l e  w i th  a ye l low c o lo u r  i n  h y d r o c h l o r i c  a c i d  ( d i l u t e  
and c o n c e n t r a t e d )  , c o n c e n t r a t e d  s u l p h u r i c  a c i d ,  and a c e t o n e .
The compound d i s s o l v e s  in  g l a c i a l  a c e t i c  a c i d  w i t h  a  r e d  c o lo u r
rem a in in g  c l e a r  on d i l u t i o n  w i t h  w a te r  . The s o l u t i o n  o f  t h e  
compound in  benzene  shows b r i g h t  g o ld e n - y e l lo w  f l u o r e s c e n c e  in
u l t r a - v i o l e t  l i g h t  .
1 2 0 .
PK3PABATI0IT AND PROPERTIES OP 3 -jflTRQ -5 jflSTHYL -7 -  
-AC3T YLA1£IN0ACBIDIJSBB.
T h is  new compound was p re p a re d  "by a c e t y l a t i n g  the  
c o r r e s p o n d i n g  amino -compound: -
The above s u b s t a n c e s  were mixed and th e  r e d d i s h  m ix t u r e
o
h e a t e d  a t  120 C f o r  h a l f  an h o u r .  The y e l low  a c e t y l - d e r i v a t i v e  
began to  s e p a r a t e  soon a f t e r  t h e  commencement o f  h e a t i n g .  The 
r e a c t i o n  m ix tu r e  was poured  in to  w a t e r  to  which  was added a 
s l i g h t  e x c e s s  o f  ammonia, s t i r r e d ,  a l low ed  to s t a n d  f o r  an h o u r  
t h e n  f i l t e r e d .  The a c e t y l - d e r i v a t i v e  was o b t a i n e d  as  a ye l low  
brown r e s i d u e ,  which was washed w i t h  w a t e r ,  a l lo w e d  to d ry  in  
a i r ,  t h en  c r y s t a l l i s e d  from aqueous a l c o h o l  u s i n g  d e c o l o u r i s i n g  
c a r b o n .  Y i e l d :  1 .0 5  g .  (90$ t h e o r e t i c a l ) .
powder, w h ich  a p p ea re d  to decompose (d a rk en ed )  a t  a b o u t  280 C,
o
b u t  rem ained  unm elted  a t  about  360 C .
r e q u i r e s  6 5 .1 $  C, 4 .4 1 $  H, 1 4 .2 3 $  N ) .
The compound i s  i n s o l u b l e  i n  w a t e r ,  s p a r i n g l y  s o l u b l e  
i n  benzene ( s o l u t i o n  showing o n ly  f a i n t  g r e e n i s h  f l u o r e s c e n c e  
i n  u l t r a - v i o l e t  l i g h t )  and  cold a l c o h o l ,  more s o l u b l e  in  warm
NHCOCH,
1 g .  3 - n i t r o - 5 - m e t h y l - 7 -a m in o a c r id in e  
5 c c s . a c e t i  c an hydr ide  
1 g . anhydrous  sodium a c e t a t e .
The compound was o b t a i n e d  as  a y e l low  c r y s t a l l i n e
o
A n a l y s i s  showed 6 5 .7 $  C> 4 .5 0 $  H» 1 4 ,2 0 $  If (C_fiH 0_N16 13 3 3
121 .
a l c o h o l  and g l a c i a l  a c e t i c  a c i d .  On b o i l i n g  i t  f o r  a  few 
m in u te s  w i t h  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d ,  t h e  f r e e  amino-  
compound was o b t a i n e d .  T h i s  was shown b y  d i l u t i n g  t h e  l i q u i d  
a f t e r  h e a t i n g ,  and a d d in g  an e x c e s s  o f  ammonia, when a  r e d  
p r e c i p i t a t e  was formed , w h ich  on s h a k in g  w i th  benzen e  was 
found to  i m p a r t  a  b r i g h t  go lden  f l u o r e s c e n c e  t o  t h a t  s o l v e n t  
when examined i n  u l t r a - v i o l e t  l i g h t .
' '  -v- -i --Li-V 11- ;.v" V* -&■
1 2 2 .
PHSPARATIQH AND PHOPBHTIBS OP 3 :7-SIAMINO- 5 -jOTHYL- 
-ACKIDI3SB AND 3 :7  -DI - ( ACBTYLAMIKO ) -5 -MBTHYLACRUINS .
T h ese  new compounds were p r e p a r e d  from 3 - n i t r o - 5 -methyl  
- 7 - a m i n o a c r id i n e  a c c o r d in g  to  t h e  fo l lo w in g  scheme:
3;  7 "Diamino -5 - m e t h y la c r i d i n e  :
2 g .  3 - n i t r o - 5 -m ethyl  -7 - a m in o a c r id in e  were  red u ced  w i th  
a n h y d ro u s  s t a n n o u s  c h l o r i d e  r e a g a n t  ( g e n e r a l  p r o c e d u r e ,  page 114) 
The i n t e r m e d i a t e  s t a n n i c h l o f i d e  was g ree n ish -b ro w n  i n  c o l o u r  
and d i s s o l v e d  in  w a t e r  w i t h  a deep  r ed  c o lo u r  . The f r e e  b a se  
was p r e c i p i t a t e d  from t h i s  s o l u t i o n  a s  a brown p r e c i p i t a t e  by 
the  a d d i t i o n  o f  e x c e s s  sodium h y d ro x id e  s o l u t i o n .  I t  was 
f i l t e r e d  o f f ,  washed w i th  w a te r  and a l low ed  to d r y  (1 .2  g . ) .
n o t  c r y s t a l l i s e  s a t i s f a c t o r i l y  f rom t h e  common s o l v e n t s .  Owing 
t o  th e  d i f f i c u l t y  in o b t a i n i n g  t h e  s u b s ta n c e  f r e e  from r e s i n o u s  
m a t t e r  i t s  a n a l y s i s  was n o t  c a r r i e d  ou t  . The compound was , 
h ow ever ,  c h a r a c t e r i s e d  th ro u g h  i t s  a c e t y l - d e r i v a t i v e  (page  1 2 3 ; .
The s u b s t a n c e  s i n t e r e d  w i th  d e co m p o s i t io n  a t  a b o u t  200 C.
I t  d i s s o l v e d  e a s i l y  i n  g l a c i a l  a c w t ic  a c i d  w i th  a  deep  
r e d  c o l o u r ,  and s l i g h t l y  in  e t h e r ,  im p a r t in g  a y e l lo w - g r e e n
m t o t H ,
The p r o d u c t  so o b t a i n e d  was a brown s o l i d  which  would
o
1 2 3 .
f l u o r e s c e n c e  t o  t h e  l a t t e r  s o l v e n t .
The h y d r o c h l o r i d e  was o b t a i n e d  a s  a  p u r p l i s h - b l a c k  
c r y s t a l l i n e  s o l i d  on e v a p o r a t i n g  a  s o l u t i o n  o f  t h e  b a se  i n  15$ 
h y d r o c h l o r i c  a c i d  o v e r  t h e  w a t e r - b a t h .  T h is  s a l t  was h y g r o ­
s c o p i c  , and d i s s o l v e d  r e a d i l y  i n  w a t e r  w i t h  an o r a n g e - r e d  c o l o u r  
t h e  s o l u t i o n  y i e l d i n g  a  brown p r e c i p i t a t e  o f  t h e  f r e e  b a s e  w i t h  
ammonia.
3 :7  -Pi  - ( a c e ty la m in o  ) -5 - m e t h y l a c r i d i n e :
1 g .  3 : 7 - d ia m in o - 5 - m e t h y l a c r i d i n e
7 c c s .  a c e t i c  a n h yd r id e
1 g .  a n h y d ro u s  sodium a c e t a t e  .
o
The m ix tu re  o f  t h e  above s u b s t a n c e s  was h e a t e d  a t  120 C 
f o r  1 h o u r .  The ye l lo w  a c e t y l - d e r i v a t i v e  was obse rved  to  
s e p a r a t e  f rom  th e  r e a c t i o n  m ix tu re  , which  a t  t h e  end o f  t h e  
h e a t i n g  was poured  w i t h  s t i r r i n g  i n t o  w a te r  , to  which was added 
a s l i g h t  e x c e s s  o f  ammonia to  l i b e r a t e  the  f r e e  base  f rom  any 
a c e t a t e  fo rm ed .  The ye l low-brown p r e c i p i t a t e  was f i l t e r e d  o f f ,  
washed w i t h  w a t e r  and a l low ed  to  d r y .  I t  was t h e n  p u r i f i e d  by 
c r y s t a l l i s a t i o n  from aqueous a l c o h o l ,  u s i n g  d e c o l o u r i s i n g  carbon.  
Y i e l d : 1 . 0  g .
The s u b s ta n c e  was o b t a i n e d  a s  a  ye l low-brown c r y s t a l l i n e
o
powder ,  which remained unmelted  a t  360 C a l t h o u g h  p r o b a b l y  some
o
d e c o m p o s i t i o n  o c c u r r e d  above 250 C .  A n a ly s i s  showed 7 1 .0 $  C . ,  
5 .40$  H , 1 3 .7 $  U (c18h17° 2H3 re(*ujLres 70 0 » 5 -54$ H, 1 3 .7 $  U ),
I n  g e n e r a l  p r o p e r t i e s  th e  compound re sem bled  3 - a c e t y l  - 
ami no -5 - m e t h y la c r i d i n e  (page 1 1 1 ) ,  n o t a b l y  i n  t h e  absence  o f
1 2 4 .
f l u o r e s c e n c e  i n  i t s  s o l u t i o n  i n  e t h e r  ( d i f f e r e n c e  from f r e e  
d i -am ino-com pound)  , t h e  g r e e n i s h  f l u o r e s c e n c e  o f  i t s  s o l u t i o n  
i n  g l a c i a l  a c e t i c  a c i d  , and i t s  b e h a v i o u r  on h y d r o l y s i s  , when 
t h e  f r e e  d i-amino-compound was fo rm ed .
125 .
PREPARATION AND PROPERTIES OP 3 -NITRO -5 -METHYL -6 ( o r  8 ? )  -
-AMIN 0ACR H> IN5 .
T h is  s u b s t a n c e  was p r e p a r e d  by t h e  tw o - s t a g e  method 
d e s c r i b e d  on page 117 f o r  3 - n i t r o - 5 - m e th y l - 7 - a m in o a c r id in e  , 
u s i n g  m - a m in o a c e t a n i l i d e  i n  p l a c e  o f  i t s  p - i s o m e r : -
accompany r i n g - c l o s u r e  a t  S tage  I I .  In  t h i s  c a s e ,  h ow ever ,  
i t  w i l l  be e v i d e n t  t h a t  two i s o m e r i c  a c r i d i n e  d e r i v a t i v e s  a r e  
p o s s i b l e  on r i n g - c l o s u r e  , one w i t h  t h e  amino*-group i n  p o s i t i o n  
6 j t h e  o t h e r  w i t h  t h e  am ino-group  in  p o s i t i o n  8 .  P r o b a b ly  b o t h  
a r e  p r o d u c e d ,  a l t h o u g h  f o r  r e a s o n s  g iven  i n  th e  t h e o r e t i c a l  
s e c t i o n  (page 27) t h e  m a t t e r  was n o t  f u r t h e r  e x p l o r e d .  The 
i n t e r m e d i a t e  2 - a c e t y l - 4 - n i t r o  -3 ’ - ac e ty lam in o  -d ipheny lam ine  
and t h e  p ro d u c t  from i t  by  r i n g - c l o s u r e  a r e  new.
S tage  I  : 2 -A ce ty l  -4 - n i t r o  -3* -ace ty lam in o  -d ipheny lam ine  :
S t a g e  I :
Kltlsnru lOCft;
S t a g e  I I :
+  CH.COOH
Again h y d r o l y s i s  o f  t h e  a c e ty l a m in o - g r o u p  was fouid to
T h is  compound was p r e p a r e d  i n  e x a c t l y  the  same way as
126 .
2 - a c e t y l  - 4 - n i t r o  -4 » - a c e t  ^ i a m in o -d ip h e n y la  rane  (page 117 ) u s in g
m-amino a c e t  a n i l  id  e i n  p l a c e  o f  i t s  p - i s o m e r .  The s u b s t a n c e ,
a f t e r  c r y s t a l l i s a t i o n  from a l c o h o l  , u s in g  d e c o l o u r i s i n g  c a rb o n ,
o
was o b t a i n e d  i n  t h e  form o f  y e l lo w  c r y s t a l s ,  m e l t in g  a t  229 c .  
Y ie ld  : ( f rom  2 g ,  m - a m i n o a c e t a n i l i d e ) 1 .8 8  g .  (62$ t h e o r e t i c a l ) .
A n a l y s i s  showed 6 1 .6 $  C,  5 .0 0 $  H, 1 3 .2 5 $  (C16H1504N3
r e q u i r e s  6 1 .3 $  C , 4 .79$ II, 1 3 . 4 $  u ) .
The compound c l o s e l y  re s e m b le s  2 - a c e t y l  -4 - n i t r o  -4 1 - 
a c e ty l a m in o - d ip h e n y la m in e  (page 117) i n  i t s  b e h a v io u r  tow ards  
t h e  common so lv e n ts  and  i n  th e  e a se  w i th  w hich  i t  i s  r i n g - c l o s e d  
to  t h e  a c r i d i n e  s t r u c t u r e  w i t h  c o n c e n t r a t e d  s u l p h u r i c  o r  h y d r o ­
c h l o r i c  a c i d s ,  r i n g - c l o s u r e  a g a in  be ing  m a n i f e s t  by  t h e  a p p e a r ­
ance  o f  f l u o r e s c e n c e  phenomena in  th e  r e s u l t a n t  p ro d u c t  (see  
a l s o  S t a g e  I I  b e l o w ) .
S tag e  I I  : 3 -iffitro -5 -methyl -6 ( o r  8? )  - am in oac r i  d ine  :
T h is  p r o d u c t  was o b t a i n e d  by r ing  - c l o s u r e  o f  t h e  above 
d ip h e n y la m in e  d e r i v a t i v e  i n  g l a c i a l  a c e t i c  a c i d  w i t h  c o n c e n t r a t e d  
s u l p h u r i c  a c i d  by  t h e  method d e s c r i b e d  f o r  p r e p a r i n g  3 - n i t r o - 5 -  
m e t h y l - 7 - a m in o a c r id in e  (page 118 ) .  The r ed d ish -b ro w n  p r o d u c t ,  
a f t e r  p r e c i p i t a t i o n  w i t h  ammonia, washing , and d r y i n g ,  was no t  
f u r t h e r  p u r i f i e d .  Y ie ld  : (from l g .  d ip h en y lam in e  d e r i v a t i v e ) 0  . 7g.
The s u b s t a n c e ,  w h ich ,  a s  a l r e a d y  p o i n t e d  o u t ,  may be a 
m ix tu r e  o f  two i so m ers  , c l o s e l y  resem bled  3 - n i t r o -5 -me t h y  1 - 7 -  
a m in o a c r id in e  i n  g e n e r a l  s o l u b i l i t y ,  f l u o r e s c e n c e  phenomena , and 
ease  o f  a c e t y l a t i o n .
127 .
PREPARATION AND PRO PERT IBS OP 3 :6 (o r  8? ) -DIAMINO -5 -
■MBTHYLACRIPIKB.
T h i s  new s u b s ta n c e  was p r e p a r e d  from t h e  p r o d u c t  
d e s c r i b e d  a s  3 - n i t r o - 5 - m e t h y l - 6 ( o r  8? ) - a m i n o - a c r i d i n e  (page  126)  
by  r e d u c in g  i t  w i t h  anhydrous  s t a n n o u s  ch lo r ide  r e a g e n t .
The p r e p a r a t i o n  t o o k  th e  same cou rse  as  d e s c r i b e d  f o r  
3 : 7 - d i a m i n o - 5 - m e t h y l a c r i d i n e  (page 1 2 2 ) .  Again th e  a t a n n i -  
c h l o r i d e  was d a r k  g r e e n i s h - b r o w n  i n  c o l o u r ,  d i s s o l v i n g  in  w a t e r  
w i t h  a  deep  r e d  c o l o u r ,  b u t  i t  was found b e t t e r  to  e x t r a c t  t h e  
b a s e  , a f t e r  a d d in g  e x c e s s  sodium h y d ro x id e  to t h e  s t a n n i c h l o r i d e  
s o l u t i o n ,  w i t h  e t h e r ,  i n  w h ich  s o l v e n t  i t  formed an o r a n g e -  
y e l l c w  s o l u t i o n  w i t h  g o l d e n - y e l l o w  f l u o r e s c e n c e  (becoming g r e e n  
on d i l u t i o n  w i t h  e t h e r )  . The red d ish -b ro w n  r e s i d u e  o f  t h e  f r e e  
b a s e  rem a in in g  a f t e r  e v a p o r a t i o n  o f  t h e  e t h e r ,  was c o n v e r te d  to  
i t s  h y d r o c h l o r i d e  by  d i s s o l v i n g  i t  i n  w a rn  15$ h y d r o c h l o r i c  
a c i d  , and e v a p o r a t i n g  t h e  f i l t e r e d  s o l u t i o n  o v e r  t h e  w a t e r - b a t h .  
T h i s  s a l t  was o b t a i n e d  a s  a r e d d i s h -b ro w n  c r y s t a l l i n e  powder ,  
e a s i l y  s o l u b l e  i n  w a t e r  w i t h  a w i n e - r e d  c o l o u r .  T h is  s o l u t i o n  
on t r e a t m e n t  w i t h  ammonia g i v e s  an o r a n g e - r e d  g e l a t i n o u s  
p r e c i p i t a t e  o f  t h e  f r e e  base  .
1 2 8 .
PREPARATION AND PROPERTIES OP 3 -NITRO -5 :7 -DIMETHYL -
-ACRID INE.
T h i s  new compound was p r e p a r e d  by t h e  tw o - s t a g e  method 
d e s c r i b e d  f o r  3 - n i t r o - 5 - m e t h y l a c r i d i n e  (page 102) , combining 
t h e  5 - n i t r o - 2 -ch lo ro a c e to p h e n o n e  w i th  p - t o l u i d i n e  in  p l a c e  o f  
a n i l i n e .  The i n t e r m e d i a t e  2 - a c e t y l - 4 - n i t r o -4 ' - m e t h y l - d i p h e n y l - 
amine o b t a i n e d  i s  a l s o  new:
S ta g e  1 : 2 - a c e t y l - 4 - n i t r o  -4 1 -methyl - d ip h e n y la m in e :
5 g .  5 - n i t r o  -2 -ch lo roace top ihenone  
5 g . p - t o l u i d i n e
5 g . anhydrous  p o ta s s iu m  c a rb o n a te  .
oThe above  s u b s t a n c e s  were h e a t e d  t o g e t h e r  a t  125 C f o r  
3 h o u r s .  An o r a n g e - c o l o u r e d  m el t  was f i r s t  formed b u t  towards 
t h e  end o f  t h e  h e a t i n g  t h i s  had become b ro w n is h  and more 
v i s c o u s .  W hile  s t i l l  warm t h e  p ro d u c t  was t r e a t e d  w i t h  20 c c s .  
a l c o h o l ,  and s t i r r e d  u p ,  t h e  m ix tu re  becoming t h i c k  owing to  
t h e  s e p a r a t i o n  o f  th e  ye l low  c o n d e n sa t io n  p r o d u c t .  The m ix tu re  
was a l low ed  to  s t a n d  o v e r n i g h t  then  f i l t e r e d ,  washing  f i r s t  
w i t h  a l i t t l e  co ld  a lc o h o l  ( f i l t r a t e  and washings c o n ta in i n g  
t a r r y  m a t t e r  were  d i s c a r d e d ) ,  th e n  w i t h  w a te r  to  remove 
i n o r g a n i c  s a l t s  (washings gave p o s i t i v e  t e s t  f o r  c h l o r i d e ) .
The ye l low  d iph en y lam ine  d e r i v a t i v e  w h ic h  remained was a l lo w e d
129 .
t o  d r y ,  t h e n  c r y s t a l l i s e d  from a l c o h o l .  Y i e l d :  5 .2 5  g .  (77$ 
t h e o r e t i c a l ) .
The compound was o b t a i n e d  i n  t h e  form o f  ye l low  c r y s t a l  
m e l t i n g  a t  132°C. A n a ly s i s  showed 6 6 .8 $  C,  5 .4 0 $  H, 1 0 .2 5 $  N
C15IS.4°3^2 r0(*u i r e 0  66 C» 5 .1 8 $  H, 10 .37 $  N ) .
The compound i s  i n s o l u b l e  i n  w a t e r ,  and o n ly  s p a r i n g l y  
s o l u b l e  i n  d i l u t e  h y d r o c h l o r i c  o r  s u l p h u r i c  a c i d s .  C o n c e n t r a t e d  
s u l p h u r i c  a c i d  d i s s o l v e s  t h e  compound i n  t h e  c o ld ;  on h e a t i n g  
t h i s  o ran g e  s o l u t i o n  f o r  a m inu te ,  t h e  c o lo u r  deepened s l i g h t l y  
and r i n g  c l o s u r e  to  t h e  a c r i d i n e  d e r i v a t i v e  o c c u r s .  T h is  was 
shown by  c o o l i n g  t h e  s o l u t i o n ,  d i l u t i n g  w i t h  w a t e r ,  and a d d in g  
an e x c e s s  o f  ammonia. The ye l low  compound p r e c i p i t a t e d  was 
now e a s i l y  s o l u b l e  i n  d i l u t e  h y d r o c h l o r i c  a c i d  and i t s  s o l u t ­
io n  i n  c h lo r o f o r m  showed t h e  b r i g h t  g r e e n  f l u o r e s c e n c e  i n  
u l t r a - v i o l e t  l i g h t  c h a r a c t e r i s t i c  o f  t h e  a c r i d i n e  d e r i v a t i v e  
( s e e  S ta g e  I I  b e lo w ) .  Warming w i t h  c o n c e n t r a t e d  h y d r o c h l o r i c  
a c i d  a l s o  c a u se s  r i n g  c l o s u r e ,  th o ug h  no t  so r a p i d l y  as  
s u l p h u r i c  a c i d .
The d ipheny lam ine  d e r i v a t i v e  i s  s p a r i n g l y  s o l u b l e  i n  
c o ld  a l c o h o l  and p e t r o l e u m  e t h e r ,  s o l u b l e  in  e t h e r ,  ch lo ro fo rm *  
boenzlene, a c e t o n e ,  g l a c i a l  a c e t i c  a c i d ,  and h o t  a l c o h o l ,  
fo rm ing  ye l low  s o l u t i o n s .  The s o l u t i o n  o f  t h e  compound i n  
c h l o r o f o i m  shows no f l u o r e s c e n c e  i n  u l t r a - v i o l e t  l i g h t  
( d i f f e r e n c e  from r i n g - c l o s e d  p r o d u c t ) .
130 .
S tage  I I  : 5 - n i t r o  -5 : 7 - d i m e t h y l a c r i  d in e  :
5 g .  2 - a c e t y l - 4 - n i t r o -4 1-m e th y l -d ip h e n y la m in e
50 c c s .  g l a c i a l  a c e t i c  a c id
2 . 5  c c s .  c o n c e n t r a t e d  s u l p h u r i c  a c i d .
The above s u b s t a n c e s  were h e a t e d  t o g e t h e r  u n d e r  r e f l u x  
oi n  an o i l - b a t h  a t  125 C f o r  2 f  h o u r s .  The y e l lo w  s o l u t i o n  
f i r s t  formed became d a r k e r  and g r e e n i s h  d u r in g  h e a t i n g .  The 
warm l i q u i d  was th en  poured  i n t o  500 ccs  . w a t e r  c o n ta in i n g  a 
s l i g h t  e x c e s s  o f  ammonia, when th e  a c r i d i n e  d e r i v a t i v e  s e p ­
a r a t e d  a s  a  y e l lo w  g e l a t i n o u s  p r e c i p i t a t e .  T h is  was f i l t e r e d  
o f f ,  washed w i t h  w a t e t , a l lo w e d  to  d r y ,  t h e n  c r y s t a l l i s e d  from 
b e n z e n e .  Y i e l d : 4 .2 0  g .  (90$ t h e o r e t i c a l ) .
The compound was o b t a i n e d  i n  th e  form o f  y e l l o w  c r y s t a l s ,
somewhat d e e p e r  i n  shade t h a n  the  i n t e r m e d i a t e  d ip h eny lam in e
o
d e r i v a t i v e  . The compound d i d  no t  m el t  a t  360 C , b u t  appea red
oto  decompose a t  about  235 C , w i t h  c h a r r i n g .
A n a l y s i s  showed 7 2 .0 $  C , 4 .9 0 $  H, 1 1 .0 $  N (C^gH^O N 
r e q u i r e s  7 1 .4 $  C, 4 .7 6 $  H, 1 1 .12$  u ) .
The compound i s  i n s o l u b l e  i n  w a t e r  and s o l u b l e  i n  
d i l u t e  h y d r o c h l o r i c  a c i d .  The y e l lo w  s o l u t i o n  i n  t h e  l a t t e r  
g i v e s  a b u l k y  y e l lo w  g e l a t i n o u s  p r e c i p i t a t e  o f  t h e  f r e e  b a se  
w i t h  anm cnia .  The compound i s  a lmost  i n s o l u b l e  i n  p e t r o le u m  
e t h e r ,  and o n l y  s p a r i n g l y  s o l u b l e  in  e t h e r .  In  a l c o h o l ,  
b e n z e n e ,  a c e t o n e ,  and g l a c i a l  a c e t i c  a c i d  th e  compound i s  
s l i g h t l y  s o l u b l e  i n  t h e  c o l d ,  bu t  more s o l u b l e  i n  t h e  h o t
s o l v e n t ,  fo rm ing  a  y e l lo w  s o l u t i o n  in  e a c h  c a s e .  Ch lo ro fo rm  
d i s s o l v e s  t h e  compound in  t h e  c o l d ,  th e  y e l lo w  s o l u t i o n  
f l u o r e s c i n g  f e e b l y  i n  d a y l i g h t ,  b r i g h t l y  (y e l lo w - g r e  e n ) i n  
u l t r a - v i o l e t  l i g h t .  The a d d i t i o n  o f  w a t e r  to  a  s o l u t i o n  o f  
t h e  compound i n  g l a c i a l  a c e t i c  a c i d  r e s u l t s  i n  t h e  f o r m a t io n  
o f  a y e l lo w  g e l a t i n o u s  m ass ,  p resum ably  o f  t h e  f r e e  b a se  
p ro du ced  by  h y d r o l y s i s  o f  t h e  a c e t a t e  .
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PREPARATION AND PBOP3RTIBS OF 5 -AMINO-- 5 :7 -DIMETHYL - 
-ACRI DINE AND 3 -ACETYLAMINO -5 :7 -DIMETHYLACRIDINS .
T hese  new compounds were p r e p a r e d  from 3 - n i t r o - 5 : 7 -  
-d im e th y l  a c r i  d in e  a c c o r d i n g  t c  t h e  fo l lo w in g  scheme:
Cff5CO N tf
The compounds were found to  re sem b le  c l o s e l y  in  
g e n e r a l  p r o p e r t i e s  t h e  r e l a t e d  mono ^-methyl compounds d e s c r i b e d
on page 10&
3 -Amino -5 :7  -d im e th y l  a c r i  d ine  :
2 g .  3 - n i t r o  - 5 :7 - d i m e t h y l a c r i d i n e  were r e d u c e d  w i t h  
a n h y d ro us  s ta n n o u s  c h l o r i d e  r e a g e n t  ( g e n e r a l  p ro c e d u re  , 
page H 4  ) .  The i n t e r m e d i a t e  s t a n n i c h l o r i d e  was a y e l lo w  s o l i d  
fo im in g  a w in e - re d  s o l u t i o n  i n  w a t e r .  The amino-compound was 
s e p a r a t e d  from t h i s  s o l u t i o n  by t r e a t i n g  w i th  e x c e s s  sodium 
h y d r o x id e  s o l u t i o n  , and was o b t a i n e d  a s  a y e l lo w  p r e c i p i t a t e  
which  became somewhat brown and r e s i n o u s  on s t a n d i n g .  On 
a c c o u n t  o f  t h i s  i t  was c o n s id e re d  b e s t  to e x t r a c t  i t  w i t h  
e t h e r ,  i n  which i t  formed a y e l lo w  s o l u t i o n  w i t h  g r e e n i s h  
f l u o r e s c e n c e .  The p ro du c t  o b t a i n e d ,  a f t e r  removing th e  e th e r  , 
was a brown s o l i d  , which would n o t  c r y s t a l l i s e  s a t i s f a c t o r i l y  
from the  common s o l v e n t s .  L ik e  3 -amino- 5 - m e t h y l a c r i d i n e  
(page 108) the  most s a t i s f a c t o r y  p ro du c t  was o b t a in e d  u s i n g  
aqueous a l c o h o l  w i t h  d e c o l o u r i s i n g  c a rb o n ,  b u t  t h i s  was a g a i n
1 3 3 .
a r e d d i s h - b r o w i  c r y s t a l l i n e  powder a s s o c i a t e d  w i t h  a l i t t l e
r e s i n o u s  m a t t e r .  Y i e l d : 1 .41  g .  (80$ t h e o r e t i c a l ) .
The compound d id  n o t  show a sh a rp  m e l t i n g  p o i n t  f o r
oi t  a p p e a re d  to  decompose w i t h  s i n t e r i n g  a t  abou t  170 C.
Owing to  t h e  d i f f i c u l t y  i n  p u r i f y i n g  i t  s u f f i c i e n t l y ,  the  
s u b s ta n c e  was n o t  a n a ly s e d  i t s e l f ,  b u t  was c h a r a c t e r i s e d  
t h r o u g h  i t s  c r y s t a l l i n e  a c e t y l - d e r i v a t i v e  ( see.; beloyr} .
The compound was found to resem ble  c l o s e l y  3-amino - 
- 5 - m e t h y l a c r i d i n e  (page 108) in  i t s  b e h a v io u r  ( i n c l u d i n g  
c o l o u r  phenomena) towards t h e  common s o l v e n t s .
The h y d r o c h l o r i d e  d i d  no t  s e p a r a t e  from a s o l u t i o n  
o f  t h e  base  i n  d i l u t e  h y d r o c h l o r i c  a c i d  when t r e a t e d  w i t h  
t h e  c o n c e n t r a t e d  a c id  , b u t  was o b ta in e d  a s  a d a r k  brown 
c r y s t a l l i n e  s o l i d  on e v a p o r a t i n g  the  r e s u l t i n g  s o l u t i o n  ove r  
t h e  w a t e r  b a t h .  The s a l t  so o b t a i n e d  (p r o b a b ly  th e  d i - 
r h y d r o c h l o r i d e ) d i s s o l v e d  r e a d i l y  i n  w a te r  p roduc ing  an 
o r a n g e - r e d  s o l u t i o n ,  which was s l i g h t l y  a c id  to  l i t m u s .
3 -Acety lamino -5 :7 -d im e thy l  a c r i  d in e  :
1 g .  3 -am in o -5 : 7 - d i m e t h y l a c r i d i n e  was a c e t y l a t e d  
w i t h  a c e t i c  a n h y d r id e  in  p r e s e n c e  o f  sodium a c e t a t e  f o l lo w in g  
t h e  p r o c e d u r e  adopted  f o r  the  r e l a t e d  mono-methyl compound 
(page 111 ) .  The p ro d u c t  a f t e r  c r y s t a l l i s a t i o n  from aqueous  
a l c o h o l  (us ing  d e c o l o u r i s i n g  ca rbon)  was o b t a i n e d  a s  a  p a l e  
y e l l o w  c r y s t a l l i n e  powder. Y i e l d : 1 .0  g .  (84$ t h e o r e t i c a l ) .
154 .
L ike  3 -a c e ty la m in o  -5 - m e t h y l a c r i d i n e  t h e  compound
gave no d e f i n i t e  m e l t in g  p o i n t ,  f o r  i t  a p p e a re d  to decompose
o ca b o u t  250 C, becoming d a r k e r ,  b u t  r e m a in in g  unm el ted  a t  360 C.
A n a l y s i s  showed 11.0%  C, 6 .3 3 $  H, 1 0 .7 $  H (C17E , 60N2
r e q u i r e s  7 7 .3 $  C,  6 .06$ H , 1 0 . 6 $  U ) .
The compound c l o s e l y  resem bled  t h e  r e l a t e d  mono-
m e th y l  d e r i v a t i v e  (page 111) in  i t s  s o l u b i l i t y  and f l u o r e s c e n t
phenomena in  t h e  common s o l v e n t s ,  and i n  th e  h y d r o l y s i s
e x p e r im e n t  w i t h  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d .
EBKPABAIIQH OF STYRYL-ACRID fflBS RROM 
6 -MEEHYLACHIDIHa.
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PREPARATION OP 5 -METHYLACRIPINE.
T h i s  compound was p r e p a r e d  by t h e  method o f  B e m t h s e n  
( R e f . 6 )  from d ip hen y lam in e  and a c e t i c  a c i d ,  i n  p r e s e n c e  o f  
a nh y d rou s  z i n c  c h l o r i d e :
method o f  K oen ig s  ( R e f . 7 ) .
280 g . d ip hen y lam ine
170 c c s .  g l a c i a l  a c e t i c  a c i d
480 g .  an h yd ro u s  z in c  c h l o r i d e
The above s u b s t a n c e s  were h e a t e d  t o g e t h e r  u n d e r  r e f l u x
and b r o u g h t  to  th e  b o i l .  Hea t ing  was c o n t in u e d  f o r  14 h o u r s .
o
The t e m p e r a t u r e  o f  th e  r e a c t i o n  mass was 200 -  22o C d u r in g  t h e
o
f i r s t  t e n  h o u t s , and 220 - 240 C d u r in g  t h e  l a s t  f o u r  h o u r s .
t h e n  poured  i n t o  2 l i t r e s  o f  w a t e r ,  and l e f t  i n  c o n ta c t  w i t h  
t h e  w a t e r  f o r  3 d a y s .  By t h i s  means a  l a r g e  amount o f  z i n c  
c h l o r i d e  d i s s o l v e d  and was removed on d e c a n t a t i o n .  The p roduc t  
was t h e n  washed s e v e r a l  t im es  w i t h  warm w a t e r  i n  o r d e r  t o  
remove more z in c  c h l o r i d e ,  then  e x t r a c t e d  w i t h  s u c c e s s i v e  
amounts o f  warm 15$ s u l p h u r i c  a c i d .  The c rude  m e t h y l a c r i d i n e  
was o b t a i n e d  from t h e s e  a c i d  e x t r a c t s  by p r e c i p i t a t i o n  w i t h
f 3 t n 3
CUX) ^  c c o
The c rude  s u b s ta n c e  was th e n  p u r i f i e d  by t h e  t a r t r a t e
The brown r e a c t i o n  mass was a l lowed t o  co o l  somewhat ,
ammonia, and  was f i l t e r e d  o f f  and a l lo w e d  to  d r y  i n  a i r .
P u r i f i c a t i o n : E q u a l  w e ig h t s  o f  t h e  crude b a s e  and t a r t a r i c
a c i d  were s e p a r a t e l y  d i s s o l v e d  i n  a bou t  4 t im e s  t h e i r  w e ig h t  
o f  warm a l c o h o l .  The s o l u t i o n s  were f i l t e r e d ,  t h e n  th e  
t a r t a r i c  a c i d  s o l u t i o n  added t o  t h e  s o l u t i o n  o f  crude b a s e .  A 
h e a v y  c r y s t a l l i n e  p r e c i p i t a t e  o f  5 -methyl  a c r i d  in  e t a r t r a t e  
s e p a r a t e d ,  and a f t e r  a l l o w i n g  to  s t a n d  f o r  2 h o u r s ,  was 
f i l t e r e d  o f f ,  washed w i t h  a  l i t t l e  a l c o h o l ,  t h e n  d r i e d  i n  a i r .  
The b ro w n i s h - y e l lo w  t a r t r a t e  was t h e n  d i s s o l v e d  i n  a m ix tu r e  
o f  h o t  w a t e r  and d i l u t e  h y d r o c h l o r i c  a c i d ,  t h e  s o l u t i o n  
f i l t e r e d ,  and t r e a t e d  w i t h  a s l i g h t  e x c e s s  o f  sodium h y d r o x id e  
s o l u t i o n .  The 5 - m e t h y l a c r i d i n e  so p r e c i p i t a t e d  was f i l t e r e d  
o f f ,  washed w e l l  w i t h  w a t e r ,  and a l lo w ed  to  d r y  i n  a i r .
The p u r i f i e d  s u b s ta n c e  was a l i g h t  brown powder,
o o
m e l t i n g  s h a r p l y  a t  115 C ( l i t e r a t u r e  g i v e s  114 - 115 C ) .  The
t a r t r a t e ,  p r e p a r e d  from t h e  p u r i f i e d  b ase  by t h e  method g iven
a b o v e ,  and re  c r y s t a l l i s e d  from w a t e r ,  u s i n g  d e c o l o u r i s i n g
c a rb o n  was o b t a i n e d  a s  a  p a le  ye l low  c r y s t a l l i n e  powder ,
o c ,
m e l t i n g  a t  155 C ( l i t e r a t u r e  g iv e s  153 - 154 C ) .
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EXPBBIMSHTS ON THIS CONBBNSATION OF 5 "MBTHYLACRIDINB 
WITH p-NITBOBMZALDEHYDE .
The o b j e c t  o f  t h e s e  e x p e r im e n t s  and t h e  s i g n i f i c a n c e  
o f  t h e  r e s u l t s  o b t a i n e d  a r e  s e t  o u t  in  t h e  t h e o r e t i c a l  s e c t i o n  
(page  3 5 ) .  Two p r o d u c t s  a r e  p o s s i b l e  when 5 - m e t h y la c r i d i n e  
condenses  w i t h  p - n i t r o b e n z a l d e h y d e , one an e th e n e  ( s t y r y l )  
d e r i v a t i v e  ( l ) ,  t h e  o t h e r  an e t h a n o l  d e r i v a t i v e  ( I I ):
d e r i v a t i v e  have  shown t h a t  t h e  b e s t  condensing  a g e n t  i s  a n h y d ­
r o u s  z i n c  c h l o r i d e ,  as used  by  P o r a i - K o s c h i t z  ( B e f . 8 ) .  The 
method used  by t h i s  w o rk e r  was improved by a l t e r i n g  c e r t a i n  
c o n d i t i o n s .  F u r t h e r ,  t h e  s t y r y l  d e r i v a t i v e  o b t a i n e d  i n  a n y  o f  
t h e  e x p e r im e n t s  d e s c r i b e d  h e r e  d i f f e r e d  i n  many r e s p e c t s  f rom  
t h a t  d e s c r i b e d  by P o r a i - K o s c h i t z .  The e th a n o l  d e r i v a t i v e  ( a  
new compound) was found to  be th e  c h i e f  p r o d u c t  o f  th e  r e a c t i o n  
a t  100°C i n  absence  o f  condensing a g e n t s .
C o n d e n sa t io n  i n  p r e s e n c e  o f  z in c  c h l o r i d e :




The e x p e r im e n t s  on t h e  fo rm a t io n  o f  t h e  s t y r y l
1 3 8 .
by P o r a i - K o s c h i t z  ( K e f .8 )  were c l o s e l y  f o l lo w e d :
5 g .  5 - m e t h y l a c r i d i n e
3 .9 2  g .  p - n i t r o b e n z a l d e h y d e
3 .56  g .  an hydrous  z in c  c h l o r i d e  ( f i n e l y  powdered) .
The above s u b s t a n c e s  ( in  m o le c u l a r  p r o p o r t i o n s )  were
o
mixed and h e a t e d  t o g e t h e r  f o r  3 h o u r s  a t  140-150 C. A d a r k  
brown v i s c o u s  mass was p ro du ced ,  which s o l i d i f i e d  on c o o l in g .  
The p ro d u c t  was th e n  powdered,  and f r e e d  from z in c  c h l o r i d e  
and unchanged 5 - m e t h y la c r i d i n e  by s t i r r i n g  up w i t h  w a te r  con­
t a i n i n g  d i l u t e  h y d r o c h l o r i c  a c i d .  On f i l t r a t i o n ,  t h e  h y d r o ­
c h l o r i d e  o f  t h e  s t y r y l  d e r i v a t i v e ,  b e in g  s p a r i n g l y  s o l u b l e  in 
c o ld  w a t e r ,  rem a ined .  I t  was d i s s o l v e d  by b o i l i n g  w i t h  a 
l a r g e  volume o f  w a te r  c o n ta in in g  d i l u t e  h y d r o c h l o r i c  a c i d ,  
f i l t e r e d ,  and th e  f r e e  ba se  p r e c i p i t a t e d  from t h e  h o t  f i l t r a t e  
w i t h  sodium c a rb o n a te  s o l u t i o n .  A f t e r  f i l t e r i n g ,  w a s h in g ,  and 
d r y i n g ,  t h e  p ro d u c t  was c r y s t a l l i s e d  from p y r i d i n e .  The b r i g h t  
y e l l o w  c r y s t a l s  so o b t a i n e d  were washed w i th  a l i t t l e  a l c o h o l  
and a l lo w ed  to  d r y  in  a i r .  Y i e l d : 0 .8 5  g .  [10% t h e o r e t i c a l ) .  
The compound, r e c r y s t a l l i s e d  from a l c o h o l  and d r i e d  i n  a vacuum 
d e s i c c a t o r ,  was found to  m e l t  a t  293°C ( a n a l y s i s  and p r o p e r t i e s  
a r e  g iv en  on p a g e i 4 3 ) .  The low y i e l d  o b t a i n e d  i n  t h i s  e x p e r i ­
ment i s  a t t r i b u t e d  to  t h e  fo rm a t io n  o f  t a r r y  m a t t e r  a t  140 -
c
150 C, apad subseq uen t  l e s s  o f  p r o d u c t ,  on a cc o u n t  o f  t h i s ,  i n  
t h e  p y r i d i n e  mother  l i q u o r ,  which f a i l e d  to  y i e l d  f u r t h e r  c ro p s  
o f  c r y s t a l s  on c o n c e n t r a t i n g  o r  on d i l u t i o n  w i t h  a l c o h o l .
E xper im en t  Ho . 2 . I n  t h i s  ex per im e n t  th e  c o n d i t i o n s  employed
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i n  S x p e r im e n t  No .1 were m od if ied  . By lo w e r i n g  t h e  t e m p e r a t u r e
o
o f  r e a c t i o n  to  130 C ,  t h e r e b y  c o n s i d e r a b l y  r e d u c in g  t a r r i n g ,  
and  by  s i m p l i f y i n g  t h e  p r o c e s s  o f  working up th e  p r o d u c t ,  t h e  
y i e l d  o f  s t y r y l  d e r i v a t i v e  was improved to  7 ,6  g .  (90# t h e o r ­
e t i c a l ) .  D e t a i l s  o f  t h e  method a re  g i v e n  on page 142, where 
t h e  s t y r y l  d e r i v a t i v e  i s  more f u l l y  d e s c r i b e d .
oC o n d e n s a t io n  a t  100 C in  a b se n c e  o f  condens ing  a g e n t s :
5 g .  5 - m e t h y la c r i d i n e  and 3 .9 2  g .  p - n i t r o b e n z a l d e h y d e
owere  m e l ted  t o g e t h e r  a t  100 C and k e p t  a t  t h i s  t e m p e r a tu r e  f o r  
7 h o u r s .  A f t e r  a  few m inu tes  h e a t i n g ,  a  p a le  y e l lo w  s o l i d  was 
o b s e r v e d  to  s e p a r a t e  from th e  brown m e l t ,  c au s in g  i t  t o  s o l i d i f y  
a f t e r  10 m in u t e s .  The p roduc t  was powdered and f r e e d  from 
unchanged r e a c t a n t s  by washing w i t h  a l i t t l e  warm a l c o h o l  i n  
which  t h e  c o n d e n s a t io n  p ro d u c t  was o n ly  s p a r i n g l y  s o l u b l e .  The 
p r o d u c t  was th e n  d r i e d  i n  th e  s te am  oven and i t s  co m p o s i t io n  
i n v e s t i g a t e d  by  d i v i d i n g  i t  i n t o  two p o r t i o n s  Ma M and wb M(se e  
a l s o  t h e o r e t i c a l  s e c t i o n ,  page 38 ) :
P o r t i o n  Ha H : T h is  was c r y s t a l l i s e d  tw ic e  from b e n z e n e ,
Q
forming p a l e  ye l low c r y s t a l s ,  m e l t i n g  a t  174 C. I t  i s  shown on 
page345 t h a t  t h i s  compound i s  t h e  e t h a n o l  d e r i v a t i v e ,  and more 
d e t a i l s  o f  i t s  p r e p a r a t i o n  and p r o p e r t i e s  a r e  g iv en  t h e r e .  The 
benzene  was removed from th e  m othe r  l i q u o r  from t h e  above 
c r y s t a l l i s a t i o n ,  and t h e  r e s i d u e  washed w i t h  a  l i t t l e  a l c o h o l ,  
t h e n  c r y s t a l l i s e d  from p y r i d i n e .  0 .1 g . b r i g h t  y e l l o w  c r y s t a l s
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o f  t h e  s t y r y l  d e r i v a t i v e ,  m e l t i n g  a t  293°C , were o b t a i n e d .
P o r t i o n  11 b n : T h i s  was p u r i f i e d  by t h e  h y d r o c h l o r i d e  method
d e s c r i b e d  u n d e r  E xper im en t  N o . l  o f  t h e  c o n d e n s a t io n s  i n  
p r e s e n c e  o f  z i n c  c h l o r i d e  (page 138). The b a se  o b t a i n e d  a f t e r  
t r e a t m e n t  w i t h  sodium c a r b o n a t e  was d i v i d e d  i n t o  two p a r t s *
The f i r s t  p a r t  was examined a s  u n d e r  P o r t i o n  “a" above and 
p ro v ed  to  be l a r g e l y  th e  e th a n o l  d e r i v a t i v e ,  a l t h o u g h  a  sm a l l  
amount o f  s t y r y l  d e r i v a t i v e  was a g a in  d e m o n s t r a te d  i n  t h e  
b en zen e  m othe r  l i q u o r .  The second  p o r t i o n  was c r y s t a l l i s e d  
t h r e e  t im e s  from s m a l l  amounts o f  p y r i d i n e ,  and y i e l d e d  0 .0 5  g .  
b r i g h t  y e l lo w  c r y s t a l s  o f  t h e  s t y r y l  d e r i v a t i v e ,  m e l t i n g  a t  
293°C .
C o n d e n s a t io n  i n  p re s e n c e  o f  a c e t i c  a n h y d r i d e :
0 . 6 3  g .  5 - m e t h y la c r i d i n e  
0 .4 9  g .  p - n i t r o b e n z a l d e h y d e  
2 c c s .  a c e t i c  a n h y d r i d e .
The m e t h y l a c r i d i n e  and t h e  a ld eh yd e  ( m o le c u la r  pro - 
p o r t i o n s )  were m e l te d  t o g e t h e r  a t  130°C and t r e a t e d  w i t h  t h e  
a c e t i c  a n h y d r id e  . The g re e n i sh -b ro w n  s o l u t i o n  was h e a t e d  in  an 
o i l - b a t h  a t  130°C f o r  t h r e e  h o u r s .  Y e l lo w is h  c r y s t a l s  made 
t h e i r  ap p ea ra n c e  to w ards  t h e  end o f  t h e  h e a t i n g ,  and t h e  l i q u i d  
became dark-brow n . The r e a c t i o n  m ix tu re  was t h e n  c o o le d ,  
a l lo w e d  t o  s t a n d  f o r  two h o u rs  to  a l lo w  more c r y s t a l s  to  
s e p a r a t e ,  th e n  f i l t e r e d .  The b r i g h t  ye l low  c r y s t a l s  were 
washed w i t h  a  l i t t l e  a l c o h o l ,  and a l low ed  to d r y .  These  were
found to  be t h e  s t y r y l  d e r i v a t i v e ,  m e l t i n g  a t  293°C . L i t t l e  
o r  no a d d i t i o n a l  y i e l d  o f  t h e  s t y r y l  d e r i v a t i v e  co u ld  be 
o b t a i n e d  b y  w ork in g  up t h e  t a r r y  m o the r  l i q u o r  from t h e  c r y s t a l s  
Y i e l d : 0 .3 5  g .  (33# t h e o r e t i c a l )
C o n d e n s a t io n  i n  p r e s e n c e  o f  p i p e r i d i n e :
( a )  A lc o h o l  as  s o l v e n t : 0 . 6 3  g .  5 - m e t h y l a c r i d i n e  and 0 . 4 9  g .  
p - n i t r o b e n z a l d e h y d e  were d i s s o l v e d  i n  8 c c s .  b o i l i n g  a l c o h o l  
c o n t a i n i n g  8 d ro p s  o f  p i p e r i d i n e ,  and h e a t e d  u n de r  r e f l u x  f o r  
t h r e e  h o u r s .  No c r y s t a l s  s e p a r a t e d  on c o o l in g  t h e  l i q u i d .  The 
s o l v e n t  was removed by e v a p o r a t i o n  and t h e  r e s i d u e  c r y s t a l l i s e d  
t w i c e  from p y r i d i n e  t h e n  a l c o h o l  b u t  y i e l d e d  o n ly  t h e  e th a n o l  
d e r i v a t i v e  ( 0 . 1 5  g . )  m e l t i n g  a t  1 7 4 ° c .
(b)  P y r i d i n e  as  s o l v e n t : 0 . 6 3  g .  5 - m e t h y la c r i d i n e  and 0 . 4 9  g .  
p - n i t r o b e n z a l d e h y d e  were m el ted  t o g e t h e r ,  t r e a t e d  w i t h  2 c c s .  
p y r i d i n e  and 10 d ro p s  p i p e r i d i n e ,  and h e a t e d  i n  an o i l  b a t h  a t  
130°C u n d e r  r e f l u x  f o r  t h r e e  h o u r s .  The g re e n i sh -b ro w n  s o l u t ­
i o n  became d a r k e r  d u r in g  h e a t i n g  and d e p o s i t e d  y e l lo w  c r y s t a l s .  
The r e a c t i o n  m ix tu r e  was cooled  and a l lo w e d  to s t a n d  f o r  two 
h o u r s  t o  a l l o w  more c r y s t a l s  to  s e p a r a t e  . The b r i g h t  ye l low  
c r y s t a l s  were  f i l t e r e d  o f f ,  washed w i th  a l i t t l e  a l c o h o l ,  and 
a l lo w e d  to  d r y ,  th en  c r y s t a l l i s e d  from p y r i d i n e .  The c r y s t a l s  
p roved  to  be t h e  s t y r y l  d e r i v a t i v e  m e l t i n g  a t  2 9 3 ° C .  Y i e l d :
0 .1 5  g .  (14# t h e o r e t i c a l ) .  No f u r t h e r  y i e l d  o f  th e  compound 
cou ld  be o b t a i n e d  from t h e  t a r r y  m other  l i q u o r s from th e  
c r y s t a l s .
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PREPARAT ION AND PBOPBRTISS OP 5 - ( p-NITBOSTYRYL) -ACRIDINB .
The e x p e r i m e n t a l  work on th e  c o n d e n sa t io n  o f  5 -  
m e t h y l a c r i d i n e  w i t h  p - n i t r o b e n z a ld e h y d e  (page 137) has  shown 
t h a t  5 - ( p - n i t r o s t y r y l  ) - a c r i d i n e  i s  b e s t  p r e p a r e d  by  a  m o d i f i c ­
a t i o n  o f  t h e  method o f  P o r a i - K o s c h i t z  (Ref . 8 ) ,  d e t a i l s  o f  which 
a r e  now g i v e n :
The p r o p e r t i e s  o f  t h e  s t y r y l  d e r i v a t i v e  were found to
d i f f e r  c o n s i d e r a b l y  from th o s e  o f  t h e  compound d e s c r i b e d  b y
P o r a i - K o s c h i t z .  A new b r o m o - d e r i v a t i v e  o f  t h e  compound has
been  o b t a i n e d  .
5 g .  5 - m e t h y l a c r i d i n e
3 .9 2  g .  p - n i t r o b e n z a l d e h y d e
3 .56  g .  anhydrous  z in c  c h lo r i d e
The above s u b s t a n c e s  ( in  m o le c u la r  p r o p o r t i o n s )  were 
mixed and h e a t e d  t o g e t h e r  a t  130°C f o r  t h r e e  h o u r s .  The 
p r o d u c t  o b t a i n e d  was a l i g h t  brown s o l i d  mass ,  w h ic h ,  i n  
c o n t r a s t  to  t h e  p ro d u c t  o b t a in e d  by  a d h e r in g  t o  t h e  c o n d i t i o n s  
i n  t h e  l i t e r a t u r e  (page 137) , was n o t  v i s c o u s  o r  t a r r y  when warm. 
When c o ld  t h e  p roduc t  was powdered, washed w i t h  w a t e r  t o  remove 
z i n c  c h l o r i d e ,  and a l l o w e d  to  d r y .  I t  was th e n  c r y s t a l l i s e d  
from 4 c c s .  p y r i d i n e ,  t h e  small  amount o f  t a r r y  m a t t e r  produced 
d u r in g  h e a t i n g  be ing  removed in  th e  mother  l i q u o r ,  which was
n o t  f u r t h e r  worked u p .  The b r i g h t  ye l low  p ro d u c t  so o b t a i n e d  
was washed w i t h  a  l i t t l e  a l c o h o l  and a l lo w e d  to  d r y  i n  a i r .  
Y i e l d : 7 .6  g .  (90$ t h e o r e t i c a l ) .  The p r o d u c t  was f u r t h e r
p u r i f i e d  f o r  i n v e s t i g a t i o n  o f  i t s  p r o p e r t i e s  and f o r  a n a l y s i s  
by r e c r y s t a l l i s a t i o n  from p y r i d i n e  t h e n  a l c o h o l ,  and d r i e d  in  
a  vacuum d e s i c c a t o r .
A n a l y s i s  showed 11*6% C ,  4 .4o $  H, Q ,56% M (C2lHl 4 02K2 
r e q u i r e s  11.5%  C, 4 ,29$H, 8 .5 9 $  H ) .  P o r a i - K o s c h i t z  c la im s  to 
have  o b t a i n e d  t h e  h y d r a t e ,  C2 l 'Hl 4 02N2* r e q u i r e s
7 3 .2 $  C , 4 .6 5 $  H , 8 .1 4 $  tf .
The compound o b t a i n e d  h e r e  i s  n o t  t h e  h y d r a t e  a s  shown
by  t h e  above a n a l y s i s ,  and by  t h e  f a c t  t h a t  no l o s s  i n  w e ig h t
oo c c u r s  when i t  i s  h e a t e d  a t  110 C. F u r t h e r ,  t h e  m e l t i n g  p o in t
o
o f  t h e  compound o b t a i n e d  h e re  i s  293 C , w hereas  t h e  p ro d u c t
o
d e s c r i b e d  by  P o r a i - K o s c h i t z  i s  s t a t e d  to  m e l t  a t  212 c .  The 
p r o p e r t i e s  o f  t h e  two compounds a r e  i n  a g re e m e n t ,  h o w ev er ,  as  
r e g a r d s  c o lo u r  ( b r i g h t  ye l lo w )  and g e n e r a l  s o l u b i l i t y  ( s p a r i n g ­
l y  s o l u b l e  i n  t h e  common s o l v e n t s  e x ce p t  p y r i d i n e ) .  The whole 
q u e s t i o n  o f  t h e  r e l a t i o n s h i p  between t h e  two compounds i s  
d e a l t  w i t h  more f u l l y  in  t h e  t h e o r e t i c a l  s e c t i o n  (page 3 8 ) .
The compound d e v e lo p s  an o r a n g e - r e d  c o lo u r  when t r e a t e d  
w i t h  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  o r  g l a c i a l  a c e t i c  a c i d ,  
and i t s  s o l u t i o n  i n  e t h e r  e x h i b i t s  s l i g h t  g r e e n i s h - y e l l o w  
f l u o r e s c e n c e .
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A s o l u t i o n  o f  t h e  compound i n  c h lo ro fo rm  was found to
y i e l d  an o r a n g e - r e d  p r e c i p i t a t e  o f  a  b r o m o - d e r i v a t i v e  on
t r e a t m e n t  w i t h  a  s o l u t i o n  o f  bromine i n  c h lo ro fo rm .  The
b r o m o - d e r i v a t i v e  was f i l t e r e d  o f f ,  washed w i t h  c h lo r o f o r m ,  and
a l lo w e d  t o  d r y .  I t  was found to  be a lm o s t  i n s o l u b l e  i n  t h e
common s o l v e n t s ,  excep t  p y r i d i n e  and ho t  g l a c i a l  a c e t i c  a c i d .
oThe compound d i d  n o t  m e l t  a t  360 C. A n a ly s i s  o f  t h e  bromo -
d e r i v a t i v e  showed 20 .2$  Br  (m o n o -b ro m o -su b s t i tu t io n  p r o d u c t ,
glTgBr , r e q u i r e s  19 .7 5$  Br;  d i - b r o m o - a d d i t i o n  p r o d u c t ,
C H 0 H Br , r e q u i r e s  3 2 .9 $  B r ) .  The b r o m o - d e r i v a t i v e  
21 14 2 2 2
t h e r e f o r e  a p p e a r s  to be t h e  m o n o - b r o m o - s u b s t i tu t io n  p rod u c t  
( s e e  t h e o r e t i c a l  s e c t i o n ,  page 40 ) .
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PRBPARATIOH AND PROPgRTIBS OF oC -|i>-iiITKOPHH!wvr j  -
-  JaCRIBYL - (5  )j -BTHAHOL .
I t  h a s  been shown in  th e  e x p e r i m e n t a l  work (page 139) 
t h a t  t h i s  new compound i s  th e  c h i e f  p ro d u c t  o f  t h e  co n d en sa t io n  
be tw een  5 - m e t h y l a c r i d i n e  and p - n i t r o b e n z a ld e h y d e  a t  100°C in  
a b s e n c e  o f  condensing  a g e n t s : -
ch3 c h o
0 0 0  + Q — cOo
D e t a i l s  o f  t h e  p r e p a r a t i o n  and p r o p e r t i e s  o f  t h e  new 
compound a r e  now g i v e n ,  and i t s  r e l a t i o n s h i p  t o  th e  c o r r e s p o n d ­
in g  e th e n e  ( s t y r y l )  d e r i v a t i v e  i n v e s t i g a t e d .  T h is  r e l a t i o n s h i p  
i s  d i s c u s s e d  i n  t h e  t h e o r e t i c a l  s e c t i o n  (page 3 8 j .
5 g .  5 - m e t h y l a c r i d i n e  
3.92g. p - n i t r o b e n z a l d e h y d e  .
The above (m o le c u la r )  q u a n t i t i e s  were m el ted  t o g e t h e r
o
a t  100 C and k e p t  a t  t h i s  t e m p e r a tu re  f o r  6 h o u r s .  The brown
m el t  p roduced  a t  t h e  commencement o f  h e a t i n g  soon began to
d e p o s i t  a  p a le  ye l low s o l i d  and became q u i t e  s o l i d  a f t e r  a b o u t
10 m inu te s  h e a t i n g .  The p roduc t  was then  ground u p ,  washed
w i t h  a l i t t l e  warm a l c o h o l  to  remove unchanged r e a c t a n t s ,  and
a l lo w e d  to  d r y  in  a i r .  Y i e l d : 7 .7  g .  (87$ t h e o r e t i c a l ) .  For
a n a l y s i s  and i n v e s t i g a t i o n  o f  i t s  p r o p e r t i e s ,  t h e  e th a n o l
d e r i v a t i v e  was c r y s t a l l i s e d  tw ice  from benzene (1 i n  300; 50$ 
r e c o v e r y )  , t h e n  d r i e d  in  a vacuum d e s i c c a t o r .
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The compound so o b ta in e d  was a  p a le  y e l lo w  c r y s t a l l i n e  
o
powder m e l t i n g  a t  174 c . The m e l t i n g  p o in t  d id  n o t  change on 
r e  c r y s t a l l i s a t i o n  from p y r i d i n e  o r  a l c o h o l .  F u r t h e r ,  p u r i f i c ­
a t i o n  o f  t h e  p roduc t  th ro u g h  i t s  h y d r o c h l o r i d e  by  the  method 
d e s c r i b e d  f o r  th e  co r re sp o n d in g  s t y r y l  d e r i v a t i v e  (page 138) , 
f o l lo w e d  b y  c r y s t a l l i s a t i o n  from p y r i d i n e  o r  a l c o h o l ,  d id  n o t  
a l t e r  t h e  m e l t i n g  p o i n t .  A n a ly s i s  showed 73 .11$  C, 4 .7 5 $  H, 
8.10$N rec*u i r e s  7 3 ‘2^  C ' 4 -65^  H ,  8 .1 4 $  K j .
The compound resem bled  th e  c o r re sp o n d in g  s t y r y l  
d e r i v a t i v e  i n  i t s  g e n e r a l  s o l u b i l i t y  , be ing  s p a r i n g l y  s o l u b l e  
i n  t h e  common s o l v e n t s  ex cep t  p y r i d i n e  and g l a c i a l  a c e t i c  a c i d .  
I t  was more s o l u b l e  i n  p y r i d i n e , b u t  l e s s  s o l u b l e  in  benzene 
and i n  c h lo ro fo rm  th a n  th e  co r re sp o n d in g  s t y r y l  d e r i v a t i v e  .
A t tem p ts  to  red u c e  the  e t h a n o l  d e r i v a t i v e  by warming 
w i t h  s t a n n o u s  c h l o r i d e  and h y d r o c h l o r i c  a c i d  were u n su c c e s s fu l*  
t h e  compound p a r t l y  decomposing to  5 - m e t h y la c r i d i n e  , which was 
a c t u a l l y  i s o l a t e d  th ro u g h  i t s  t a r t r a t e .  The odour  o f  p - n i t r o ­
b e n z a ld e h y d e  was a l s o  a p p a r e n t .  T h is  p a r t i a l  d e co m p o s i t io n  to 
5 - m e t h y l a c r i d i n e  was a l s o  no ted  in  th e  exper im en t  r e l a t i n g  to  
t h e  p u r i f i c a t i o n  o f  t h e  compound th r o u g h  i t s  h y d r o c h l o r i d e  
m ent ioned  ab ove ,  when th e  mother  l i q u o r s  from the  c r y s t a l l i s ­
a t i o n  o f  t h e  e th a n o l  d e r i v a t i v e  were found to  c o n ta in  5 -m ethy l­
a c r i d i n e .  T h is  d ecom pos i t ion  seems to  be caused by warming 
w i t h  h y d r o c h l o r i c  a c i d  and i s  d i s c u s s e d  in  th e  t h e o r e t i c a l  
s e c t i o n  (page 40 ) .
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I n  c o n t r a s t  to  the  c o r r e s p o n d in g  h y d r a t e d  s t y r y l
d e r i v a t i v e  d e s c r i b e d  by  f o r a i - K o s c h i t z  (Ref .8 )  , t h e  e t h a n o l
o
d e r i v a t i v e  d id  n o t  l o s e  w a t e r  a t  110 C , to  form th e  s t y r y l
o
d e r i v a t i v e .  The o n ly  e f f e c t  o f  p ro longed  h e a t i n g  a t  110 C 
was to  cau se  s l i g h t  d e c o m p o s i t i o n ,  t h e  b u lk  o f  t h e  e t h a n o l  
d e r i v a t i v e ,  m e l t in g  a t  174°c , be ing  r e c o v e r a b l e .
The e le m e n ts  o f  w a t e r  w e r e ,  how ever ,  removed on h e a t ­
in g  t h e  compound w i th  a c e t i c  an h y d r id e  f o r  3 hours  in  an o i l
b a t h  a t  130°C , when b r i g h t  y e l lo w  c r y s t a l s  o f  t h e  s t y r y l
od e r i v a t i v e ,  m e l t i n g  a t  293 c ,  were o b t a i n e d :
N o.
The e x p e r im en t  p ro ceed ed  e x a c t l y  a s  f o r  t h e  p r e p a r a t i o n  
o f  t h e  s t y r y l  d e r i v a t i v e  f rom 5 - m e t h y la c r i d i n e  and p - n i t r o -  
b e n z a ld e h y d e  i n  p resen c e  o f  a c e t i c  a n h y d r id e  (page H&O) .
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THB PR3PABATI0H AMD PR0PSRTI3S OF 5 -(p-AMINOSTYRYL) - 
-ACBIDIMB AMD 5 - ( p -ACBTYLAMINOSTYRYL ) -ACRIPINB .
The amino-compound was p r e p a r e d  by red u c in g  t h e  c o r r e s ­
p on d in g  n i t ro -com po u nd  (page 142) a c c o r d i n g  to  th e  method o f  
P o r a i - K o s c h i t z  ( R e f . 8 ) .  L ik e  t h e  n i t ro -com pound  f rom which i t  
was o b t a i n e d ,  t h e  amino-compound was found t o  d i f f e r  i n  some 
r e s p e c t s  from th e  compound d e s c r i b e d  by P o r a i - K o s c h i t z  (see  
t h e o r e t i c a l  s e c t i o n ,  page 39) .  Some h i t h e r t o  u n r e c o r d e d  
p r o p e r t i e s  o f  t h e  amino-compound a re  d e s c r i b e d .
The a c e t y l - d e r i v a t i v e  (a  new compound) was o b t a in e d  by 
h e a t i n g  t h e  a m i n e -compound w i th  a c e t i c  a n h y d r ide  and anhydrous 
sod ium  a c e t a t e .
5 - ( p - a m i n o s t y r y l ) - a c r i d i n e  :
5 g .  5 - ( p - n i t r o s t y r y l )  - a c r i d i n e  
25 c c s .  g l a c i a l  a c e t i c  a c id  
15 g .  s t a n n o u s  c h lo r i d e  c r y s t a l s  
25 c c s .  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d .
The n i t ro -com po u nd  was t r e a t e d  w i t h  th e  g l a c i a l  a c e t i c  
a c i d ,  b o i l e d ,  and th e  o r a n g e - r e d  su s p e n s io n  poured i n t o  a 
s o l u t i o n  o f  th e  s tan n ou s  c h l o r i d e  in  t h e  c o n c e n t r a t e d  h y d r o ­
c h l o r i c  a c i d .  The m ix tu re  was brought  to  t h e  b o i l ,  t h e n  
h e a t e d  on th e  w a t e r - b a t h  f o r  3 h o u r s .  L u r in g  th e  h e a t i n g  the
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n i t r o - c o m p o u n d  d i s s o l v e d  and t h e  brown s t a n n i c h l o r i d e  o f  t h e
amine s e p a r a t e d .  The l a t t e r  was f i l t e r e d  o f f ,  a f t e r  c o o l i n g ,
d i s s o l v e d  i n  warm w a t e r  and th e  s o l u t i o n  f i l t e r e d .  The brown
s o l u t i o n  (w hich  deve loped  a v i o l e t  c o lo u r  on d i l u t i o n )  was
t h e n  t r e a t e d  w i t h  an e x c e s s  o f  sodium hydrox ide  s o l u t i o n ,  when
th e  f r e e  b a s e  s e p a r a t e d  a s  a ye l low  brown p r e c i p i t a t e .  T h is
was f i l t e r e d ,  washed w i th  w a t e r ,  and a l lowed to d r y  in  a i r .
The compound was then  p u r i f i e d  by  c r y s t a l l i s a t i o n  from a
m ix tu r e  o f  p y r i d i n e  and a l c o h o l ,  washed w i th  a l i t t l e  a l c o h o l ,
and a l lo w e d  to  d r y .  Y i e l d : 4 .1  g .  (90$ t h e o r e t i c a l ; .
A n a ly s i s  showed 85 .5 $  C, 5 .50$  H, 9 .40$ N (^21^16^2
r e q u i r e s  8 5 . 1 $  C,  5 .41$  H, 9 .46$ K ) .  The compound was o b t a in e d
o
a s  a  y e l lo w  c r y s t a l l i n e  powder, m e l t in g  a t  242 C ( the  compound
o
o b t a i n e d  by  P o r a i - K o s c h i t z  i s  s t a t e d  to  melt a t  209 C).  I t  was 
r a t h e r  s p a r i n g l y  s o l u b l e  in  a l c o h o l ,  e t h e r ,  b e n z e n e ,  and p e t r o l  
eum e t h e r  ( t h e  compound o b ta in e d  by P o r a i - K o s c h i t z  i s  s t a t e d  
to  be  r e a d i l y  s o lu b l e  i n  t h e s e  s o l v e n t s )  , bu t  was more s o l u b l e  
i n  p y r i d i n e  and c h lo ro fo rm .
The most s t r i k i n g  f e a t u r e  o f  t h e  compound i s  th e  deep  
v i o l e t  c o l o u r  i t  shows i n  weakly a c id  s o l u t i o n .  T h is  i s  b e s t  
shown b y  a dd ing  a few d ro p s  o f  g l a c i a l  a c e t i c  a c i d  to  a l i t t l e  
o f  t h e  ye l lo w  c r y s t a l s ,  when an i n t e n s e  v i o l e t  c o lo u r  i s  p r o ­
d u c e d .  T h i s  c o lo u r  changes to  r e d  on d i l u t i o n  w i t h  w a t e r ,  and 
becomes y e l lo w  on t h e  a d d i t i o n  o f  a few drops  o f  d i l u t e  
h y d r o c h l o r i c  a c i d .  The p r o p e r t i e s  o f  t h e  h y d r o c h lo r id e  f u r t h e r
150 .
i l l u s t r a t e  t h i s  co lo u r  dfcange phenomenon. T h is  s a l t  was 
o b t a i n e d  in  t h e  f o r a  o f  brown c r y s t a l s  by cooling a h o t  solution 
o f  t h e  b a se  in  d i l u t e  h y d r o c h l o r i c  a c i d ,  and was found to 
d i s s o l v e  i n  w a t e r  w i th  a b ro w n ish - r e d  c o l o u r .  When t h i s  solu t ion  
i s  d i l u t e d  i t  deve lopes  a b e a u t i f u l  v i o l e t - r e d  c o l o u r ,  which 
i n s t a n t l y  changes  to  y e l lo w  on the  a d d i t i o n  o f  a d ro p  o f  di lute  
h y d r o c h l o r i c  a c i d .  The c o lo u r  o f  the  v i o l e t - r e d  s o l u t i o n  i s  
a l s o  im m e d ia te ly  d i s c h a r g e d  on add ing  a drop o f  d i l u t e  ammonia 
s o l u t i o n ,  a ye l low  p r e c i p i t a t e  o f  the  base s e p a r a t i n g .  This  
c o l o u r  change phenomenon i s  d i sc u sse d  i n  the  t h e o r e t i c a l  s ec t io n  
(page 42 ) .
When t h e  ye l low  s o l u t i o n  o f  th e  compound i n  ch lo ro fo rm  
i s  t r e a t e d  d ro p  b y  d r o p ,  w i t h  a s o l u t i o n  o f  bromine in  c h l o r o ­
fo rm ,  a b e a u t i f u l  v i o l e t  c o lo u r  i s  f i r s t  produced ,  bu t  d i s ­
a p p e a r s  as  t h e  a d d i t i o n  o f  the  bromine s o l u t i o n  c o n t i n u e s ,  a 
brown p r e c i p i t a t e  s e p a r a t i n g .
5 - ( p - a c e t y l a m i n o s t y r y l ) - a c r i d i n e :
3 g .  5 - ( p - a m i n o s t y r y l ) - a c r i d i n e
10 c c s . a c e t i c  a n h y d r id e  
3 g . anhydrous  sodium a c e t a t e  .
The above s u b s ta n c e s  were mixed, some h e a t  b e in g
e v o l v e d ,  and a  ye l low  s o l i d  s e p a r a t i n g  from the r e d d i s h  l i q u i d .
o
The m ix tu r e  was t h e n  h ea ted  f o r  an hour a t  130 C, and poured 
w i t h  s t i r r i n g  i n t o  w a t e r ,  t o  which was added a s l i g h t  e x cess  of 
ammonia to  l i b e r a t e  th e  f r e e  b a se .  The b r i g h t  yellow p rec ip i ta te
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o f  t h e  a c e t y l  d e r i v a t i v e  so o b t a i n e d  was a l lo w ed  t o  s t a n d  f o r
an h o u r ,  t h e n  f i l t e r e d ,  washed w i t h  w a t e r ,  and a llowed to  dry .
The p r o d u c t  was p u r i f i e d  by c r y s t a l l i s a t i o n  from aqueous
a l c o h o l  u s i n g  d e c o l o u r i s i n g  carbon , and was o b ta in e d  a s  a
o
y e l l o w  c r y s t a l l i n e  powder, m e l t in g  a t  226 C. Y i e l d : 2 .8  g .  
(82$ t h e o r e t i c a l ) .
A n a l y s i s  showed 81 .0$  C, 5 .50$ H, 8 .33$  B (c23HiQ0iI2 
r e q u i r e s  8 1 .6 $  C, 5 .3 3 $  H, 8 .28 $  b ) .
The compound i s  i n s o l u b le  i n  w a te r  , s p a r i n g l y  s o l u b l e  
i n  d i l u t e  h y d r o c h l o r i c  a c id  ( t u r n in g  r e d ) ,  e t h e r ,  benzene and 
p e t r o l e u m  e t h e r ,  s o l u b l e  i n  a l c o h o l ,  ch lo ro fo rm ,  a c e to n e ,  and 
g l a c i a l  a c e t i c  a c i d .  The s o l u t i o n  o f  the  compound in  g l a c i a l  
a c e t i c  a c i d  i s  deep r e d ,  a  p r o p e r t y  which s e r v e s  to d i s t i n g u i s h  
i t  f rom t h e  un - a c e t y l a t e d  amino-compound , which  g iv es  a deep 
v i o l e t  c o l o u r  i n  t h a t  s o l v e n t .  By b o i l i n g  the  ace ty l -am in o  - 
compound f o r  a  few m in u te s  w i t h  c o n c e n t r a te d  h y d r o c h lo r i c  a c id  
h y d r o l y s i s  o c cu rs  w i t h  fo rm at ion  o f  the  amino-compound. T h is  
was shown, a f t e r  h y d r o l y s i s ,  by  p r e c i p i t a t i n g  the  b a se  w i t h  
ammonia,  when t h e  p ro d u c t  now gave a v i o l e t  co lour  w i t h  g l a c i a l  
a c e t i c  a c i d .
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EXPERIMENTS 0N THE CONDENSATION OP 5 -METHYLACRIDINE 
WITH m-NITRO BENZ ALDEHYDE .
Analogous ex per im e n ts  w i t h  p -n i t ro b e n z a ld e h y d e  have
a l r e a d y  b een  d e s c r i b e d  (see  page 137) • With m - n i t r o b e n z -
a ld e h y d e  i t  was a g a in  shown t h a t  t h e  b e s t  method o f  p r e p a r i n g
t h e  s t y r y l  d e r i v a t i v e  i s  by a  m o d i f i c a t io n  o f  th e  method o f
P o r a i - K o s c h i t z  ( R e f . 8) u s i n g  z in c  c h lo r id e  as  condensing
o
a g e n t .  The c h i e f  p r o d u c t  o f  t h e  condensa t ion  a t  100 C in  
a b s e n c e  o f  condens ing  a g e n t s  was aga in  the  e th a n o l  d e r i v a t i v e  
( a  new compound),  a  sm a l l  amount o f  s t y r y l  d e r i v a t i v e  a l s o  
b e in g  fo rm ed .  The l a t t e r  compound, however,  d i f f e r e d  i n  some 
o f  i t s  p h y s i c a l  p r o p e r t i e s  from th e  p roduct  o b ta in e d  in  th e  
c o n d e n s a t i o n  w i th  z i n c  c h lo r id e  •
C o n d e n s a t io n  i n  p r e s e n c e  o f  z i nc c h lo r id e  .
The e x p e r im e n t s  d e sc r ib e d  under  t h i s  head ing  f o r  p -  
n i t r o b e n z a l d e h y d e  (page 137) were rep ea ted  ue ing  m - n i t r o b e n z -  
a ld e h y d e  , w i t h  t h e  f o l lo w in g  r e s u l t s
E x p e r im e n t  No . 1 : (P o ra i  -Kosch i tz  method) .  The mass
o b t a i n e d  a f t e r  h e a t i n g  t h e  r e a c t a n t s  t o g e t h e r  a t  14o - 150 C 
f o r  3£ ho u rs  was a g a i n  d a rk  brown due to t a r r i n g .  I t  was 
g round  up and e x t r a c t e d  w i t h  w a te r  then a l c o h o l ,  the  l a t t e r  
removing a  l a r g e  amount o f  t a r r y  m a t t e i .  No y i e l d  o f  s t y r y  
d e r i v a t i v e  was o b t a i n e d  from th e  r e s i d u a l  brown s o l i d  on 
a t t e m p t i n g  t o  c r y s t a l l i s e  from a l i t t l e  p y r i d i n e ,  i n  whic
1 5 3 .
formed a  “brown t a r r y  s o l u t i o n .
E x p e r im e n t  Ho . 2 : The te m p e ra tu re  o f  r e a c t i o n  employed in
E x p e r im e n t  Ho .1 was reduced to 13o C , when l e s s  t a r r i n g
o c c u r r e d ,  and th e  s t y r y l  d e r i v a t i v e  was o b t a in e d  a s  a  b r i g h t
y e l lo w  c r y s t a l l i n e  s o l i d  ( Y ie ld :  64$ t h e o r e t i c a l ) ,  m e l t in g  a t  
o
210 C.  The p r e p a r a t i o n  and p r o p e r t i e s  o f  t h i s  compound a r e  
more f u l l y  d e s c r i b e d  on page 155.
C o n d e n s a t io n  i n  p r e s e n c e  o f  a c e t i c  anhydride  :
The a n a lo g o u s  exper iment  d e sc r ib e d  on page i4o was 
r e p e a t e d  u s in g  m -n i t ro b e n z a ld e h y d e  i n  p lac e  o f  i t s  p - i s o m e r .  
The r e a c t i o n  m ix t u r e  a f t e r  h e a t in g  d id  no t  d e p o s i t  c r y s t a l s  o f  
t h e  c o n d e n s a t io n  p r o d u c t  on c o o l in g  and s t a n d i n g ,  so the  
p r o d u c t  was i s o l a t e d  b y  p o u r in g  the  m ix t u r e ,w i t h  s t i r r i n g ,  
i n t o  w a t e r ,  f i l t e r i n g  o f f  th e  yellow-brown s o l i d  and c r y s t a l l ­
i s i n g  i t  from p y r i d i n e  th en  a l c o h o l .  Y ie ld  (from 0 .6 3  g .
5 - m e t h y l a c r i d i n e  ) :  0 . 1  g .  (9$ t h e o r e t i c a l ) .  The p roduc t  was a  
b r i g h t  ye l lo w  s o l i d  m e l t in g  a t  210°C , and proved to be 
i d e n t i c a l  w i t h  t h e  s u b s ta n c e  ob ta ined  above i n  the  condensa t ion  
w i t h  z i n c  c h l o r i d e .
C o n d e n s a t io n  a t  100°C i n  absence  o f  oondensing a g e n t s :
Using m -n i t ro b en z a ld e h y d e  in  p lace  o f  i t s  p - i som er  
t h e  a n a lo g o u s  e x per im en t  d e sc r ib e d  on pagei39 was r e p e a t e d .
The brown m e l t  produced began to  s o l i d i f y  a f t e r  30 minutes 
h e a t i n g ,  and became q u i t e  s o l i d  a f t e r  45 m in u te s .  The y e l lo w -
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brown p r o d u c t  , a f t e r  7 hours  h e a t in g  , was powdered , washed
w i t h  a  l i t t l e  warm a l c o h o l  to  remove any unchanged r e a c t a n t s  ,
a l l o w e d  to  d r y ,  then  c r y s t a l l i s e d  3 t im es  from be n ze n e .  The
p a l e  y e l l o w  c r y s t a l s  o f  t h e  e th a n o l  d e r i v a t i v e  so o b ta ined  
o
m e l t e d  a t  145 C. F u l l e r  d e t a i l s  o f  th e  p r e p a r a t i o n  and
p r o p e r t i e s  o f  t h i s  compound a re  g iven  on page 157 .
The benzene  mot h e r - l i q u o r s  from the  c r y s t a l l i s a t i o n  o f
t h e  e t h a n o l  d e r i v a t i v e  were e v ap o ra te d  , a r e s in o u s  brown s o l i d
r e m a i n i n g .  T h is  was washed w i t h  a l i t t l e  c o ld  p y r id in e  (which
removed t a r r y  m a t t e r )  th e n  a l c o h o l ,  t h e  remaining s o l i d  (O .lg .)
b e i n g  v e r y  p a l e  y e l low  i n  c o lo u r .  On r e - c r y s t a l l i s i n g  t h i s
s o l i d  from a l c o h o l  a  p a le  cream coloured  c r y s t a l l i n e  s o l i d
o
was o b t a i n e d ,  m e l t i n g  a t  207 C .  A n a ly s i s  and f u r t h e r  p r o p e r t ­
i e s  o f  t h i s  compound a re  given  on pagel56where i t  i s  shown to  
b e  a  s t y r y l  d e r i v a t i v e .
PREPARATION AHD PROPERTIES OF 5 -(m-HITRQSTYRYL) -ACR1DIHE •
The e x i s t e n c e  o f  two compounds co rre spond ing  to  5-(m -  
n i t r o s t y r y l ) - a c r i d i n e  has  a l r e a d y  been shown in  t h e  p rec ed in g  
e x p e r i m e n t a l  w o rk .  I t  i s  shown in  t h e  t h e o r e t i c a l  s e c t i o n  
(page  46) t h a t  t h e s e  a r e  p o s s i b l y  geom e tr ic  i s o m e r s .
I  Compound from co n den sa t io n  in  p resence  o f  z in c  c h l o r i d e .
HOTE: When 5 - ( m - n i t r o s t y r y l ) - a c r i d i n e  i s  mentioned in  t h i s
t h e s i s  w i th o u t  q u a l i f i c a t i o n ,  i t  r e f e r s  to  t h i s  
compound, and n o t  t h e  isomer ( I I ) d e s c r ib e d  l a t e r .
T h is  was p r e p a re d  , by th e  method given fo r  t h e  c o r r e s ­
ponding  p-compound ( see  page 142) , from m -n i t robenza ldehyde  
and 5 - m e t h y l a c r i d i n e  i n  p resence  o f  z inc  c h l o r i d e .  R a th e r  
more t a r r i n g  o c c u r s  in  t h e  case o f  t h e  m-compound , however , 
so t h a t  t h e  y i e l d  i s  o n ly  64$ t h e o r e t i c a l .  |
The compound was re  c r y s t a l l i s e d  from p y r i d i n e  then  
a l c o h o l ,  and was o b t a i n e d  in  th e  form o f  b r i g h t  yellow c r y s t a l s ,  ; 
m e l t i n g  a t  210°C . A n a l y s i s  showed 77.0$ C, 4 .4o$ H, 8 .6 4 $  U
(C H 0 H r e q u i r e s  7 7 .3 $  C, 4 .2 9$  H, 8 .59$  H ) .
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The s u b s t a n c e  was i n s o l u b l e  in  w a te r  and pe t ro leum  
e t h e r ,  s p a r i n g l y  s o l u b l e  i n  d i l u t e  and c o n c e n t r a te d  hydro - 
c h l o r i c  a c i d ,  e t h e r ,  a c e t o n e ,  and a l c o h o l ,  more so lu b le  in  
warm a l c o h o l  , g l a c i a l  a c e t i c  acid , and ch lo ro fo rm .  The yellow 
s o l u t i o n  in  the  l a t t e r  y i e l d s  an o ran g e - red  p r e c i p i t a t e  o f  
t h e  b r o m o - d e r i v a t i v e  on t h e  a d d i t i o n  o f  a s o l u t i o n  o f  bromine
1 56 .
i n  c h l o r o f o r m .
I I  Compound from condensa t i o n  in  absence  o f  condensing 
a g e n t s  .
The i s o l a t i o n  o f  a  sm al l  amount o f  s t y r y l  d e r i v a t i v e
from t h e  p r o d u c t  o b t a i n e d  by h e a t in g  5 - m e th y la c r id in e  w i t h
m - n i t r o b e n z a ld e h y d e  a t  100°C f o r  7 hours  i s  a l r e a d y  d e s c r i b e d
i n  t h e  p r e c e d i n g  e x p e r im e n ta l  work (page 154).
A n a l y s i s  o f  t h e  compound showed 77.8$ C, 4 .10$  H,
8 . 6 0 $  H ^ l ^ V ^  r e q u i r e s  77 c » 4 «29^ H, 8 .59$  N ) • The
c o lo u r  o f  t h e  compound (pa le  cream co loured)  and i t s  s l i g h t l y
o
lo w e r  m e l t i n g  p o in t  (207 C) a re  th e  c h ie f  p o i n t s  o f  d i f f e r e n c e  
from i t s  i s o m e r  ( I ) d e s c r i b e d  ab o ve .  The mixed m e l t in g  p o in t
' o Vo f  t h e  two i so m ers  showed c o n s id e ra b le  d e p re s s io n  (180-190 C).
I n  g e n e r a l  s o l u b i l i t y  th e  compound resembles i t s  
i s o m e r  ( I ) a b o v e .  I t s  s o l u t i o n  i n  ch loroform i s  n e a r l y  
c o l o u r l e s s  and g i v e s  a r e d d i s h  p r e c i p i t a t e  o f  t h e  bromo- 
d e r i v a t i v e  on t r e a t m e n t  w i t h  a  s o l u t i o n  o f  bromine i n  c h l o r o ­
fo rm .
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I t  has  a l r e a d y  been  shown (page 153 ) t h a t  t h i s  new 
compound i s  t h e  c h i e f  p r o d u c t  o f  the  condensa t ion  between 
5 - m e t h y l a c r i d i n e  and m -n i t ro benza ld eh yd e  in  absence o f  condens­
i n g  a g e n t s .  F u r t h e r  d e t a i l s  o f  i t s  p r e p a r a t i o n  and p r o p e r t i e s  
a r e  now g iv en  .
The compound was p rep a red  by the  method d e s c r i b e d  on 
page 145 f o r  t h e  c o r r e sp o n d in g  p-compound . Y ie ld  (from 5 g .
5 - m e t h y l a c r i d i n e  ): 6 .76  g .  (76$ t h e o r e t i c a l ) .  The product  
was c r y s t a l l i s e d  t h r e e  t im es  from benzene (1 i n  150;
r e c o v e r y )  , and  was o b t a in e d  as  a p a le  ye l low  c r y s t a l l i n e
o
p o w d e r ,  m e l t i n g  a t  145 C.
A n a l y s i s  showed 73 .5$  C, 4 .83$ H, 8 .10$ N, ( ° 2 l \ 6 ^ 3 ^ 2
r e q u i r e s  7 3 .2 $  C , 4 .65$ H, 8 .14$  n ) .
The g e n e r a l  s o l u b i l i t y  o f  t h e  compound was found to  be
t h e  same a s  t h e  c o r r e sp o n d in g  p-compound (page 146). I t  a l s o
r e s e m b le d  t h i s  compound in  f a i l i n g  to  l o s e  w ater  to  form th e
o
c o r r e s p o n d i n g  s t y r y l  d e r i v a t i v e  on h e a t in g  a t  110 C » and by 
decom posing  t o  5 - m e t h y la c r i d i n e  on a t tem pted  r e d u c t io n  w i t h  
s t a n n o u s  c h l o r i d e  and h y d r o c h l o r i c  a c i d .
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PREPARATION AND PROPERTIES OP 5 -(m -AMINOSTYRYL) - 
-ACRIDINE AND 5 - (m -ACETYL AMINO STYRYL ) -ACRIDINE.
f These  two compounds were p re p a re d  by  t h e  method 
d e s c r i b e d  f o r  th e  c o r r e sp o n d in g  p-compounds (page 1 4 8 ) .  The 
p r o p e r t i e s  o f  t h e  amino-compound o b ta in e d  were found to  ag ree  
w i t h  t h e  d e s c r i p t i o n  i n  t h e  l i t e r a t u r e  (P o ra i  -K osch i t* )
( R e f . 8 ) ,  and a few a d d i t i o n a l  p r o p e r t i e s  a r e  d e s c r i b e d .  The 
a c e t y l  ami no-compound i s  new.
5 - ( m - a m i n o s t y r y l ) - a c r i d i n e  :
5 g .  5 - ( m - n i t r o s t y r y l ) - a c r i d i n e  were reduced  e x a c t l y  a s  
d e s c r i b e d  f o r  t h e  c o r r e s p o n d in g  p-compound (page 1 4 8 ) .  The 
s t a n n i c h l o r i d e  o b t a i n e d  i n  t h i s  case  was a  b r i g h t  o r a n g e - r e d  
s o l i d  , d i s s o l v i n g  in  w a t e r  w i th  an o r a n g e - y e l lo w  c o lo u r  whioh 
rem ained  ye l lo w  on d i l u t i o n .  The f r e e  b a s e ,  s e p a r a t e d  from 
t h e  s t a n n i c h l o r i d e  s o l u t i o n  w i t h  sodium h y d ro x id e  i n  t h e  u s u a l  
way, and p u r i f i e d  by c r y s t a l l i s a t i o n  from a  m ix tu re  o f  p y r i d i n e
and a l c o h o l , was o b t a i n e d  as  a  y e l l o w  c r y s t a l l i n e  s o l i d  ,
o o ,
m e l t in g  a t  234 C ( l i t e r a t u r e  g i v e s  232 -  234 c ) .  Y i e l d ; 4 ,13g.
(91$ t h e o r e t i c a l ) .
The s o l u b i l i t y  o f  th e  compound in t h e  common s o l v e n t s
was found to  be as  s t a t e d  i n  t h e  l i t e r a t u r e .  A n a ly s i s  o f  t h e
compound was n o t  c a r r i e d  ou t  s i n c e  i t s  p r o p e r t i e s  a g ree  w i t h
t h o s e  g i v e n  i n  th e  l i t e r a t u r e ,  a n d ,  f u r t h e r ,  i t s  a c e t y l -
d e r i v a t i v e  i s  c h a r a c t e r i s e d  l a t e r  (page 159).
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The compound does n o t  g iv e  th e  v i o l e t  c o lo u r  r e a c t i o n s  
so c h a r a c t e r i s t i c  o f  i t s  p - i s o m e r  (page 1 4 9 ) ,  as  t h e  fo l low ing  
t e s t s  showed :
( i )  T r e a t e d  w i t h  g l a c i a l  a c e t i c  a c i d  t h e  compound d i s s o l v e d  
w i t h  an o range  c o l o u r ,  w h ich  ‘became ye l low  on d i l u t i o n .
( i i )  The h y d r o c h l o r i d e ,  o b t a i n e d  as  an o ra n g e -y e l lo w  c r y s t a l l ­
i n e  s o l i d  by coo l in g  a  s o l u t i o n  o f  t h e  base in warm 15$
h y d r o c h l o r i c  a c id  , was found t o  d i s s o l v e  i n  w a t e r  w i th  a
y e l lo w  c o lo u r  which did no t  change on d i l u t i o n .
(The a d d i t i o n  o f  d i l u t e  ammonia to th e  ye l low  d i l u t e d  a c id  
s o l u t i o n s  d e s c r i b e d  i n  t e s t s  ( i )  and ( i i )  s imply p r e o i p i t a t e d  
t h e  y e l lo w  b a s e )
( i i i )  The y e l lo w  s o l u t i o n  o f  th e  compound in  ch lo ro fo rm  ( in  
which s o l v e n t  i t  i s  e a s i l y  s o l u b l e ;  was t r e a t e d  drop  by 
d ro p  w i th  a s o l u t i o n  o f  bromine i n  ch lo ro form .  F i r s t  an 
o r a n g e - r e d  c o l o u r  was produced then an orange p r e c i p i t a t e .
5 - ( m - a c e t y l a m i n o s t y r y l  ) - a o r i d i n e  :
3 g .  5 - ( m - a m in o s ty r y l ) - a c r i d i n e  were a c e t y l a t e d  in  
e x a c t l y  t h e  same way as  the  corresponding  p-compound (page 150),
The p r o d u c t  was o b t a in e d  as  a  ye l low  c r y s t a l l i n e  s o l i d ,
o
m e l t i n g  a t  252 C , a f t e r  p u r i f y in g  i t  by c r y s t a l l i s a t i o n  from 
aqueous  a l c o h o l  u s in g  d e c o l o u r i s in g  carbon .  Yield  : 2^.83 g .
(83$ t h e o r e t i c a l ) .
A n a l y s i s  showed 8 2 ,0 $  C, 5 .2 0 $  H, 8 .24 $  N , ( ^ 2 3 ^ 1 8 ^ 2  
r e q u i r e s  81 .6 $  C, 5 .33$  H, 8 .2 8 $  U ) .
The s o l u b i l i t y  o f  t h e  compound in  t h e  common s o l v e n t s  
i s  s i m i l a r  to  t h a t  o f  i t s  p - i so m er  d e s c r ib e d  on page 150. I t  
f u r t h e r  resem bles  t h e  l a t t e r  i n  t u r n i n g  red w i t h  co ld  d i l u t e
h y d r o c h l o r i c  a c id  ( i n  which i t  i s  o n ly  s l i g h t l y  s o l u b l e ) ,  b u t  
d i f f e r s  i n  forming an o ran g e -y e l lo w  s o l u t i o n  in  g l a c i a l  a c e t i c  
a c i d  , i n  which  s o l v e n t  the  p - i som er  i s  r e d .
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BXPBBOfflTS ON TK3 COHDBSrS^riON Off 5 -MBTHYLACEIDINE 
WITH o ITHQBM ZALDBHYDB .
Analogous e x p er im en ts  w i t h  p-n  i  t r o  ben z a ldehyde  have 
a l r e a d y  been d e s c r i b e d  ( see  page 137). With o -n i t robenza ldehy le  
h o w e v e r ,  a t t e m p t s  to p r e p a r e  the  s t y r y l  d e r i v a t i v e  were u n ­
s u c c e s s f u l ,  a l t h o u g h  t h e  e th a n o l  d e r i v a t i v e  (a new compound)
o
was o b t a i n e d  b y  condensing  th e  r e a c t a n t s  a t  100 C i n  th e  
a b s e n c e  o f  c o n d en s i r^  a g e n t s  .
O o n d e n sa t io n  i n  p resence  o f  z in c  c h l o r i d e :
(a )  At 140-150 °C: T h is  experiment  was c a r r i e d  ou t  e x a c t l y
a s  f o r  t h e  c o r r e sp o n d in g  experiment  ( N o . l ,  page 152) d e s c r ib e d  
f o r  m - n i t r o b e n z a ld e h y d e  , u s in g  i t s  o - isom er  i n s t e a d .  The 
r e s u l t s  o b t a i n e d  were s i m i l a r  , no y i e l d  o f  s t y r y l  d e r i v a t i v e  
b e in g  o b t a i n e d  from the  t a r r y  p r o d u c t .
(b )  At 130°C : T h is  was c a r r i e d  ou t  e x a c t l y  a s  f o r
e x p e r im e n t  (a)  above b u t  reduc ing  the  t e m p e ra tu re  o f  r e a c t i o n  
t o  1 3 0 °C .  Again no s t y r y l  d e r i v a t i v e  was o b ta in e d  due t o
t a r r i n g .
( c )  At 110°C: Experiment  (a) was a g a in  r e p e a t e d ,  t h i s
t im e  r e d u c i n g  t h e  t e m p e ra tu re  o f  r e a c t i o n  to  110 C . Again no 
s t y r y l  d e r i v a t i v e  could  be e x t r a c t e d  from the  t a r r y  p r o d u c t .
O o n d e n sa t io n  in  p resence  o f  a c e t i c  a n h y d r id e :
T h i s  e x p er im en t  was c a r r i e d  ou t  e x a c t l y  a s  d e s c r i b e d  
u n d e r  t h e  c o r re sp on d in g  exper im ent  w i th  m -n i t ro b en z a ld e h y d e
1 6 2 .
(page  1 5 3 )  , u s i n g  the  o - i s o m e r  i n s t e a d ,  b u t  f a i l e d  to  y i e l d  
an y  c r y s t a l l i n e  p rod u c t  , c o n s id e r a b le  r e s i n i f i c a t i o n  o c c u r r in g  
d u r in g  h e a t i n g  .
o
C o n d e n s a t io n  a t  100 C i n  absence  o f  condensing a g e n t s :
Using o - n i t r o b e n z a ld e h y d e  i n  p lace  o f  i t s  p - isom er  
t h e  a n a lo g o u s  exper im ent  , d e s c r ib e d  on page 139 was r e p e a t e d .  
A ga in  t h e  r e a c t i o n  mass s o l i d i f i e d  a f t e r  10 m inu tes  h e a t i n g .
On e x a m in a t io n  by  the  method d e s c r i b e d  fo r  the  p-compound th e  
p r o d u c t  was shown to c o n s i s t  c h i e f l y  o f  the  e th a n o l  d e r i v a t i v e ,  
a n d  no s t y r y l  d e r i v a t i v e  was i s o l a t e d .  F u l l e r  d e t a i l s  o f  t h e  
p r e p a r a t i o n  and p r o p e r t i e s  o f  the  e th a n o l  d e r i v a t i v e  a re  g iven  
on  page 1621
PREPARATION AND PROPERTIES OP - o -HITBOPHBiraL| - / 3 -
-TaCRID'Hj - (5) -3THAH0L.
T h i s  new compound, as  a l r e a d y  shown (page 162), i s  
o b t a i n e d  by  h e a t i n g  t o g e t h e r  5 -methyl a or id  in e  and o - n i t r o ­
b e n z a ld e h y d e  i n  absence  o f  condensing a g e n ts  .
The compound was p rep a red  by th e  method d e s c r ib e d  f o r  
t h e  c o r r e s p o n d in g  p-compound (page 145). Yie ld  : (from 5 g .
5 - m e t h y l a c r i d i n e ) 7 .2  g .  (81$ t h e o r e t i c a l ) .  The p ro du c t  was 
c r y s t a l l i s e d  tw ic e  from benzene (1 in  250; 64$ r e c o v e r y ) ,  and
was o b t a i n e d  a s  a p a le  ye l low c r y s t a l l i n e  powder,  m e l t in g  a t  
o
177 C.
A n a ly s i s  showed 73 .2$  C, 4 .67$  H, 8 .1 8$  N (C H_-0-N-
2JL JLo 0  2
r e q u i r e s  7 3 .2 $  C , 4 .65$ H , 8 .1 4 $  N ) .
I n  g e n e r a l  s o l u b i l i t y  the  compound resem bles  i t s
p - i s o m e r  (page 146) .  I t  f u r t h e r  resembles t h i s  compound in
decomposing to  5 - m e t h y la c r i d i n e  on a t tem pted  r e d u c t io n  w i th
o
s t a n n o u s  c h l o r i d e  and h y d r o c h l o r i c  a c i d .  On h e a t in g  a t  110 C 
t h e  compound d id  n o t  l o s e  w a te r  to  form the  s t y r y l  d e r i v a t i v e ,  
b u t  decomposed,  t u r n i n g  brown. In t h i s  c o n n ec t io n  i t  proved to 
be  even l e s s  s t a b l e  towards  h e a t  than i t s  m- o r  p - i s o m e r s .  An 
a t t e m p t  to  form the  s t y r y l  d e r i v a t i v e  by h e a t i n g  w i th  a c e t i c  
a n h y d r i d e  (see  co rrespond ing  exper im ent  w i th  th e  p - i so m e r ,  
page 147 ) p roved to  be u n s u c c e s s f u l  , much r e s i n i f i c a t i o n  
o c c u r r i n g  during h e a t i n g  and no c r y s t a l l i n e  su bs ta n c e  be ing  
i  s o l a t e d .
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EXPERIMENTS ON THE OONDENSATION OP 5 -METHYLACRIDINE 
WITH p -DIMETHYLAMINOBBNZALDEHYDE .
Analogous experim ents w ith  p-n itrobenzaldehyda have 
a lr e a d y  been d escr ib ed  (page 1 3 7 ) .  in  t h i s  case i t  was found 
th a t  th e  s t y r y l  d e r iv a t iv e  was b est prepared by fo llow in g  
c lo s e l y  th e  c o n d itio n s  employed by P ora i-K osch itz  (Ref .8 ) who 
u sed  z in c  c h lo r id e  as the condensing a g e n t. No corresponding  
e th a n o l d e r iv a t iv e  has been obtained .
C o n d e n s a t io n  i n  p resen c e  o f  z in c  c h l o r i d e :
I n  t h i s  expe r im en t  5 m e t h y l a c r i d i n e  was condensed with 
p -d im e th y la m in o b e n za ld e h y d e  i n  p resen ce  o f  z inc  c h lo r id e  as 
d e s c r i b e d  i n  t h e  l i t e r a t u r e  ( P o r a i - K o s c h i t z ,  R e f . 8 ) ,  and a 
goo d  y i e l d  o f  t h e  s t y r y l  d e r i v a t i v e  o b t a i n e d .  P u l l e r  d e t a i l s  
a r e  g iven  on page 167 where th e  compound i s  d e s c r i b e d .
C o n d e n sa t io n  a t  10n°C in  absence  o f  condensing a g e n t s :
1 . 9 3  g . 5 - m e th y la c r id in e
1 .4 9  g . p -d imethylaminobenzaldehyde .
The above su b s ta n c e s  ( in  m o lecu la r  p r o p o r t i o n s )  were 
h e a t e d  t o g e t h e r  a t  100°0 , when a  d a r k  brown m e l t  was formed.
I n  c o n t r a s t  t o  t h e  co rre spond ing  e x p er im en ts  w i th  t h e  n i t r o -  
b e n z a l d e h y d e s , no s o l i d  s e p a r a t e d  a s  t h e  h e a t i n g  c o n t in u e d ,  
and even  a f t e r  24 hours  h e a t in g  th e  p ro d u c t  was s t i l l  dark  
brown and f l u i d  a t  100°0 . I t  was shown by  th e  fo l lo w in g  
t e s t s  to c o n s i s t  l a r g e l y  o f  unchanged r e a c t a n t s ,  t o g e t h e r  w i t h
165 .
a s m a l l  amount o f  th e  s t y r y l  d e r i v a t i v e ,  a l th o u g h  th e  l a t t e r  
was n o t  a c t u a l l y  i s o l a t e d ; -
( i )  On s u b m i t t i n g  a  p o r t i o n  o f  th e  p ro d u c t  to  s te am -  
d i s t i l l a t i o n  t h e  unchanged aldehyde was f i r s t  removed 
from t h e  above p r o d u c t , fol lowed , on pro longed s team -  
d i s t i l l a t i o n ,  by th e  unchanged 5 - m e th y la c r id in e  which 
i s  o n ly  s p a r i n g l y  v o l a t i l e  in  s team. The sm a ll  r e s id u e  
was d a r k  brown and t a r r y  and f a i l e d  to  c r y s t a l l i s e  from 
t h e  common s o l v e n t s .
( i i )  A no the r  p o r t i o n  o f  t h e  product  was d i s s o lv e d  in  a lc o h o l  
and  t h e  brown s o l u t i o n  t r e a t e d  w i th  a s o l u t i o n  o f  
t a r t a r i c  a c i d  i n  a l c o h o l ,  when t h e  l i q u i d  assumed a 
g r e e n i s h  c o l o u r ,  a  s o l i d  being p r e c i p i t a t e d .  The green  
c o l o u r  was shown, on f i l t e r i n g  the  l i q u i d ,  to be due to  
a  y e l lo w  s o l i d  suspended i n  a deep  p r u s s i a n - b l u e  l i q u i d .  
The s o l i d  p roved  on exam ina t ion  to be 5 - m e th y la c r id in e  
t a r t r a t e  (page 136 ) ,  produced from th e  unchanged 5 -  
m e t h y l a c r i d i n e  i n  t h e  r e a c t i o n  mass.  The deep  b lue  
c o lo u r  i s  c h a r a c t e r i s t i c  o f  5 - ( p - d im e th y la m in o s ty r y l ) -  
- a c r i d i n e  in  weakly  a c i d  s o l u t i o n .  The c o lo u r  changes 
o f  such a s o l u t i o n  on t r e a tm e n t  w i t h  w a t e r ,  d i l u t e  
h y d r o c h l o r i c  a c i d ,  and ammonia, d e sc r ib e d  on page 168 t 
were a l s o  found to be given by th e  deep b lu e  s o l u t i o n  
o b t a i n e d  h e r e ,  which would t h e r e f o r e  appear  to  con ta in  
t h e  s t y r y l  d e r i v a t i v e .
Condensat i o n  i n  p r e s e n ce o f  p i p e r i d i n e :
( a )  A lcohol  as s o l v e n t : 1 .9 3  g .  5 -m e th y la c r id in e  and 1 .49  g .
p -d im e th y lam in o benza ld eh yd e  were d i s s o lv e d  i n  20 c c s . b o i l i n g
a l c o h o l  c o n ta in i n g  20 drops o f  p i p e r i d i n e  and b o i l e d  u n d e r
r e f l u x  f o r  3 h o u r s .  The brown s o l u t i o n  on co o l in g  gave no
c r y s t a l s  so the  s o l v e n t  was removed by e v a p o r a t i o n .  The brown
v i s c o u s  r e s i d u e  was t h e n  examined i n  the  same way as  t h e
o
p ro d u c t  in  t h e  p re v io u s  experiment  a t  100 C . Again th e  
r e a c t i o n  mass c o n s i s t e d  c h i e f l y  o f  unchanged r e a c t a n t s ,  bu t  
t h i s  t im e  l i t t l e  o r  no s t y r y l  d e r i v a t i v e  was formed, f o r  the
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f i l t r a t e  f rom the  5 - m e t h y la c r i d i n e  t a r t r a t e  was green  i n  
p l a c e  o f  t h e  deep b lu e  reco rded  a t  the  corresponding  s t a g e  in  
t h e  p r e v i o u s  e x p e r i m e n t .
(b) No s o l v e n t  used : 1 .93  g .  5 - m e th y la c r id in e  and 1 .49  g .
op -d im e th y lam in ob en za ld eh y de  were melted t o g e t h e r  a t  100 C,
t r e a t e d  w i t h  10 d ro p s  o f  p i p e r i d i n e ,  and h e a t e d  a t  100°C f o r
12 h o u r s .  The da rk  brown v i s c o u s  product  was examined by the
s t e a m - d i s t i l l a t i o n  and a l c o h o l i c  t a r t a r i c  a c i d  t e s t s  d e s c r ib e d
o
above i n  t h e  c o n d e n sa t io n  a t  100 C i n  absence o f  condensing 
a g e n t s .  Again th e  p re sen c e  o f  a small amount o f  t h e  s t y r y l  
d e r i v a t i v e  was dem o ns t ra ted  b u t  no t  i s o l a t e d  from t h e  u n ­
changed  r e a c t a n t s  which were the  c h ie f  c o n s t i t u e n t s  o f  th e  
r e a c t i o n  m ass .  I t  would t h e r e f o r e  appear t h a t  th e  p i p e r i d i n e  
e x e r t s  no a p p r e c i a b l e  c a t a l y t i c  e f f e c t  in  t h i s  r e a c t i o n .
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-ACHIJIU3.
As shown i n  the  p re c e d in g  e x p er im en ta l  work,  t h i s  
compound i s  b e s t  p rep a red  by fol lowing c lo s e l y  t h e  method o f  
P o r a i - K o s c h i t z  ( R e f ,8 ) .  The p r o p e r t i e s  o f  the  compound 
o b t a i n e d  were  found to  a g re e  w i th  those  d e sc r ib e d  i n  th e  
l i t e r a t u r e .  A few h i t h e r t o  unrecorded  p r o p e r t i e s  a re  a l so  
g i v e n .
5 g .  5 - m e t h y l a c r i d i n e
3 .8 6  g .  p -d im e thy lam inobenza ldehyde
3 .5 6  g .  anhydrous  z in c  c h lo r i d e  ( f i n e l y  powdered)
The above s u b s ta n c e s  ( in  m olecu la r  p r o p o r t i o n s )  were
o
mixed and h e a t e d  t o g e t h e r  a t  135 C fo r  6 ho u rs .  The dark  
brown p r o d u c t  was e x t r a c t e d  w i th  15# h y d ro c h lo r i c  a c i d ,  and 
t h e  ye l low  a c i d  s o l u t i o n  f i l t e r e d .  On pour ing  the  f i l t r a t e ,  
w i t h  s t i r r i n g ,  i n t o  an e x ce ss  o f  ammonia s o lu t i o n  t h e  s t y r y l  
d e r i v a t i v e  was o b ta in e d  as  an o range - red  p r e c i p i t a t e .  This 
was f i l t e r e d  o f f ,  washed w i th  w a t e r ,  a l lowed to  d r y ,  and 
p u r i f i e d  by  c r y s t a l l i s a t i o n  from a l c o h o l .  Y i e l d : 6 .31 ,g.
(75# t h e o r e t i c a l ) .
The compound was ob ta ined  as an orange-brown c r y s t a l l -
0 0 \ i n e  powder ,  m e l t in g  a t  239 C ( l i t e r a t u r e  g iv e s  238 to  239 C) .
I t  was found to  be s o l u b l e  in  th e  common o r g a n ic  s o l v e n t s  and
to  e x h i b i t  c o lo u r  change phenomena (new d e t a i l s  rega rd ing
which a r e  g iven b e lo w ) .  Since a l l  the  above f a c t s  a re  i n
agreem ent  w i th  th o s e  g iv e n  i n  the  l i t e r a t u r e ,  the  a n a l y s i s  o f
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t h e  compound was n o t  c a r r i e d  o u t .
The most s t r i k i n g  method o f  d e m o n s t ra t in g  the  c o lo u r
change propert ies  o f  thiB compound i s  to add g l a c i a l  a c e t i c
a c i d  to  t h e  compound, when an i n t e n s e  p r u s s i a n - b l u e  s o l u t i o n
i s  p r o d u c e d .  On d i l u t i o n  w i th  w a te r  t h i s  becomes g r e e n .
T h is  g r e e n  s o l u t i o n  becomes ye l low on the  a d d i t i o n  o f  d i l u t e
h y d r o c h l o r i c  a c i d ,  and p a sse s  th rough  blue t o  o ran g e -y e l low
( w i th  p r e c i p i t a t e  o f  t h e  b a se )  on th e  a d d i t i o n  o f  ammonia.
S i m i l a r  r e s u l t s  were o b ta in ed  w i th  a s o lu t io n  o f  t a r t a r i c
a c i d  i n  a l c o h o l  in  p la c e  o f  g l a c i a l  a c e t i c  a c i d .
The s o l u t i o n  o f  the  compound i n  o rd in a ry  d i l u t e
h y d r o c h l o r i c  a c i d  was found to  be g r e e n i s h -y e l lo w  ( l i t e r a t u r e
s t a t e s  d eep  b l u e ) ,  and in  very d i l u t e  h y d ro c h lo r i c  ac id  g r e e n .
The b e h a v i o u r  o f  th e  hy d ro ch lo r id e  f u r t h e r  i l l u s t r a t e s
t h e  c o l o u r  change phenomenon. This  s a l t  was prepared  by
d i s s o l v i n g  t h e  b a se  in  15# h y d r o c h lo r i c  ac id  and e v a p o ra t in g
t h e  s o l u t i o n  o v e r  th e  w a t e r - b a t h .  The greenish-brown re s in o u s
o
r e s i d u e  became d a rk  b l u e  and c r y s t a l l i n e  on drying a t  100 C. 
On d i s s o l v i n g  t h i s  b lu e  s a l t  i n  water  an i n t e n s e  b l u e - b l a c k  
s o l u t i o n  was fo rm ed ,  which developed a b e a u t i f u l  v i o l e t  t i n t  
on d i l u t i o n  w i t h  w a t e r .  The co lou r  o f  t h i s  d i l u t e  s o l u t i o n  
was d i s c h a r g e d  on t r e a tm e n t  w i th  e i t h e r  a drop o f  d i l u t e  
h y d r o c h l o r i c  a c id  o r  ammonia, a ye l low -g reen  s o lu t io n  being 
formed i n  t h e  c a s e  o f  th e  a c i d ,  an orange-yel low p r e c i p i t a t e  
i n  t h e  case  o f  th e  ammonia.
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The s o l u t i o n  o f  th e  compound in  ch loroform  i s  deep 
r e d .  When t h i s  i s  t r e a t e d  d rop  by drop  w i th  a  s o l u t i o n  o f  
b rom ine  i n  c h lo ro fo rm  a deep v i o l e t  c o lo u r  i s  f i r s t  produced,  
then  a  r e d d i s h  brown p r e c i p i t a t e  i s  formed.
Thus i n  a l l  the  above co lou r  changes th e  compound 
r e s e m b le s  5 - ( p - a m i n o s t y r y l ) - a c r i d i n e  (page 149) ,  and the  whole 
q u e s t i o n  i s  d i s c u s s e d  in  t h e  t h e o r e t i c a l  s e c t i o n  (page 42 ) .
P A R T  I I I
PREPARATION OP STYRYL -ACRID INES PROM
DERIVATIVES OP 5 -METHYLACRIDINE.
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PREPARATION AMD PROPERTIES OF CH . - ^ o -ffl ITROPHENYLj -  f t
S-jtlTROACRIDYL -(5) -ETHANOL.
T h is  new compound was produced  by  h e a t i n g  t o g e t h e r  3 -
o
n i t r o  -5 - m e t h y la c r i d i n e  and o - n i t r o b e n z a ld e h y d e  a t  100 C:
.  3 CHO
M'OCO + O'- NO,
1 .19  g .  3 - n i t r o - 5 - m e t h y l a c r i d i n e  and 0 .76  g .  o - n i t r o ­
ben za ld e h y d e  ( m o le c u la r  p r o p o r t i o n s )  were h e a te d  t o g e t h e r  a t
o100 C f o r  6 h o u r s  . The b r i g h t  y e l lo w  m el t  a t  f i r s t  p roduced 
became ye l low-brown and h a r d e r  du r in g  h e a t i n g  . The p rod u c t  
was pow dered , washed w i th  a l i t t l e  a l c o h o l  to remove unchanged 
r e a c t a n t s ,  t h e n  w i th  a  l i t t l e  p y r i d i n e  to  remove t a r r y  m a t t e r  
(w ash ing  ou t  th e  p y r i d i n e  w i th  a l c o h o l )  . The p ro d u c t  was 
f i n a l l y  c r y s t a l l i s e d  from b e n ze n e .  Y ie ld  : 1 .0  g .
The s u b s ta n c e  was o b t a in e d  i n  sm a ll  ye l low  c r y s t a l s  ,
ow hich  appeared  to decompose,  w i th  c h a r r i n g ,  a t  170 C, b u t  
remained unm el ted  a t  360 C. A n a ly s i s  showed 6 5 .0 $  C, 3 .8 0 $  H, 
1 0 . 9 $  N r e q u i r e s  6 4 .8 $  C,  3 .8 6 $  H, 1 0 .8 $  U ) .
The compound i s  i n s o l u b l e  in  w a te r  and o n l y  s p a r i n g l y  
s o l u b l e  i n  h y d r o c h l o r i c  a c i d  ( d i l u t e  o r  c o n c e n t r a t e d ) and th e  
common o r g a n i c  s o l v e n t s  . The g e n e r a l  i n s o l u b i l i t y  o f  th e  
compound s e r v e s  to  d i s t i n g u i s h  i t  from 3 - n i t r o  -5 -methyl  - 
a c r i d i n e  .
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PREPARATION AND PROPERTIES OP O i -fm-iilTROPHBHZL
- 15 -itXTROACRIDYL - (5 ) j  -BTHAHOL .
This  new compound was p re p a re d  by the  method d e s c r i b e d  
on page 170 f o r  i t s  o - i s o m e r ,  u s in g  r a -n i t ro b en z a ld eh y d e  in  
p l a c e  o f  o - n i t r o b e n z a ld e h y d e  : -
a l c o h o l  , and f i n a l l y  c r y s t a l l i s e d  from a m ix tu re  o f  p y r i d in e  
and a l c o h o l .  Y ie ld  : 1 .2  g .  (from 1 .19  g .  3 - n i t r o - 5 -m e th y l ­
a c r i d i n e  ) .
The compound was o b ta in e d  in  t h e  form o f  ye l low  c rys ta ls ,
o
w hich  s i n t e r e d  w i t h  decom posi t ion  a t  175 C. A n a ly s i s  showed
65 ,0% C ,  3 .9 5 ^ - H ,  10 .8 #  N (0o,H c O N r e q u i r e s  6 4 .8 ^  C ,  3 .8 6 ^ h ,21 15 5 3
and  10 N ) .
The s u b s ta n c e  was found to resemble  c l o s e l y  i t s  o -  
i so m e r  (page 170) i n  i t s  g e n e r a l  i n s o l u b i l i t y  i n  t h e  common 
s o l v e n t s  .
CHiCtiOH
The p r o d u c t  was p u r i f i e d  by washing w i th  p y r i d in e  then
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EXKERIMBNTS ON THE CONDENSATION OP 3 -NITHQ -5 -METHYL - 
-A CHI PI ITS WITH p-MITROBMZALDBHYDS.
Analogous ex p e r im e n ts  w i th  5 - m e t h y la c r i d i n e  have 
a l r e a d y  been d e s c r i b e d  (page 13^ . I t  was found t h a t  t h e  
s t y r y l  d e r i v a t i v e  (a new compound) was b e s t  p repa red  by co n ­
d e n s in g  t h e  3 - n i t r o - 5 - m e t h y la c r i d i n e  w i th  p -n i t ro b e n za ld e h y d e  
i n  p r e s e n c e  o f  a c e t i c  a n h y d r id e ,  ho co rrespond ing  e th a n o l  
d e r i v a t i v e  was o b t a i n e d .
o
Ex p e r im e n t  a t  100 C in  absence  o f  condensing a g e n ts  :
M o le c u la r  p r o p o r t io n s  o f  3 - n i t r o - 5 - m e t h y la c r i d i n e  and
o
p - n i t r o b e n z a l d e h y d e  were mixed and h e a te d  t o g e t h e r  a t  100 C. .
I n  c o n t r a s t  to  t h e  co rrespond ing  e x per im en ts  w i th  o -  and m- 
n i t r o b e n z a l d e h y d e s  (pages 170/1  )> th e  r e a c t a n t s  d id  n o t  form 
a m e l t  b u t  remained s o l i d ,  s in c e  the  m e l t i n g - p o i n t  o f  p - n i t r o - 
benza lde i iyde  i s  c o n s i d e r a b l y  h i g h e r  than  i t s  o * o r  m - isom ers .  
Thus no e t h a n o l  d e r i v a t i v e  was o b t a i n e d .
E x p e r im e n ts  i n  presence  o f  z in c  c h l o r i d e :
( a ) At 150°C :
1 .19  g .  3 - n i t r o - 5 - m e t h y la c r i d i n e  
0 .76  g .  p - n i t r o b e n z a ld e h y d e
0 .68  g .  anhydrous z in c  c h lo r i d e  ( f i n e l y  powdered)
The above s u b s ta n c e s  ( i n  m o le c u la r  p r o p o r t i o n s )  were 
m ixed  and h e a t e d  t o g e t h e r  f o r  3 hou rs  a t  130 C. The s u b s t a n c e s  
s i n t e r e d  t o g e t h e r ,  a  d a rk  brown p ro d u c t  be ing  o b ta in e d  a t  t h e
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end o f  t h e  h e a t i n g .  T h is  was ground u p ,  washed w i t h  w a t e r  to  
remove z i n c  c h l o r i d e  and a l low ed  to  d r y . On a t t e m p t in g  to  
c r y s t a l l i s e  t h e  d a r k  brown p ro d u c t  from a l i t t l e  p y r i d i n e ,  
h o w e v e r ,  no s o l i d  m a t t e r  s e p a r a t e d  from th e  t a r r y  da rk  brown 
s o l u t i o n  i n  t h a t  s o l v e n t .
(b)  At 11Q°C :
Exper im ent  (a)  above was r e p e a t e d ,  th e  t e m p e r a tu re  o f
o
r e a c t i o n  b e ing  reduced to 110 C, however ,  in  an a t t e m p t  to 
r ed u c e  t a r r i n g .  The s u b s ta n c e s  remained unm el ted  however , on 
a c c o u n t  o f  th e  lower t e m p e r a tu re  employed, t h e  m ix tu re  s im ply  
becoming d a r k e r  i n  c o l o u r ,  and no c o n d en sa t io n  o c c u r r i n g .
C o nd e n sa t io n  i n  p re sen c e  o f  a c e t i c  a n h y d r i d e :
M o l e c u l a r  p r o p o r t i o n s  o f  th e  r e a c t a n t s  h e a ted  to g e th e r  
i n  p r e s e n c e  o f  a c e t i c  anhydride  were found to  condense to 
form th e  s t y r y l  d e r i v a t i v e .  The p r e p a r a t i o n  and p r o p e r t i e s  o f  
t h i s  compound a r e  more f u l l y  d e s c r i b e d  on page 174.
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THIS PREPARATION AMD PROPSRTIRS OP 5 -NITRO -5  -(p -N IT R O  r
"STYRYL) -ACRIDIIO).
As shown i n  t h e  p re c e d in g  e x p e r im e n ta l  work (page 173) 
t h i s  compound i s  b e s t  p r e p a r e d  by condensing 3 - n i t r o - 5 -m e th y l ­
a c r i d i n e  w i t h  p - n i t r o b e n z a ld e h y d e  in  p resence  o f  a c e t i c  
a n h y d r i d e : -
c h 5
2 .3 8  g .  3 - n i t r o - 5 - m e th y la c r id in e
1 . 5 1  g .  p - n i t r o b e n z a ld e h y d e  
6 c c s .  a c e t i c  a nhydr ide  .
The above s u b s ta n c e s  were h e a t e d  t o g e t h e r  u n d e r  r e f l u x  
o
i n  an  o i l - b a t h  a t  130 C f o r  3 h o u r s .  The o ra n g e -c o lo u re d  
s o l u t i o n  f i r s t  formed began to  d e p o s i t  ye l low  c r y s t a l s  o f  t h e  
c o n d e n s a t io n  p roduc t  soon a f t e r  t h e  commencement o f  h e a t in g  , 
t h e  l i q u i d  becoming d a r k e r  in  c o l o u r .  The m ix tu re  a f t e r  
h e a t i n g  was a l low ed  to  c o o l ,  then  f i l t e r e d ,  r e j e c t i n g  th e  dark  
brown f i l t r a t e  which co n ta in e d  most o f  th e  t a r r y  m a t t e r  p r o ­
duced i n  t h e  r e a c t i o n .  The ye l low c r y s t a l l i n e  r e s id u e  was 
washed w i t h  a l i t t l e  warm a l c o h o l ,  and a l low ed  to d ry .  The 
p ro d u c t  was o b ta in e d  a lm os t  pure  in  t h i s  way. Y ie ld . : 1 .70  g .  
The p r o d u c t  may be f u r t h e r  p u r i f i e d  by c r y s t a l l i s a t i o n  from 
p y r i d i n e  .
o
The su b s ta n c e  d id  no t  m el t  a t  360 C, a l t h o u g h  i t
Q
ap p ea re d  to decompose (darkened)  above 250 C. A n a ly s i s  showed
CHo C H a  CH  H o i
*  O ^
6 8 .2 ^  C, 3 . 6 0 ^ H ,  11*20^ N (°21H1 3 04H3 r e q u i r e s  6 7 .9 ^  C,
3 .51$ H , 1 1 .3 3 $  H ,) .
The g e n e r a l  i n s o l u b i l i t y  o f  t h e  compound in  t h e  common 
s o l v e n t s  r e sem b les  t h a t  o f  t h e  e th a n o l  d e r i v a t i v e s  d e s c r ib e d  
on pages 1 7 0 /1 >  and s e r v e s  to d i s t i n g u i s h  t h e  compound from 
3 - n i t r o  *5- m e t h y l a c r i d i n e .
PREPARATION AND PROPERTIES OP 3 -AMINO -5 - (p -AMINO -
-STYRYL) -ACRIDIN3 AND 5 -ACETYLAMINO -5 -(p-ACETYL - 
-AMINOSTYRYL ) -ACRIDINE .
These  new compounds were p re p a re d  from 3 - n i t r o - 5 -  
- ( p - n i t r o s t y r y l ) - a c r i d i n e  a c c o r d in g  to  th e  f o l lo w in g  scheme:
5 -Amino -5 - (p -am inos  t y r y l  ) - a c r i d i n e :
1 . 5  g .  3 - n i t r o -5 - ( p - n i t r o s t y r y l ) - a c r i d i n e  was reduced 
w i t h  anhydrous  s tan n o u s  c h lo r id e  r e a g e n t  (page 114 t g en e ra l  
p r o c e d u r e ) .  The i n t e r m e d i a t e  s t a n n i c h l o r i d e  was brown and 
formed a deep v i o l e t - r e d  s o l u t i o n  i n  w a t e r .  The f r e e  base  
s e p a r a t e d  from t h i s  s o l u t i o n  as  a yellow-brown p r e c i p i t a t e  on 
t r e a t m e n t  w i t h  excess  sodium hy drox ide  s o l u t i o n .  I t  was 
f i l t e r e d  o f f ,  washed w i t h  w a te r  and a l lo w e d  to d r y .  Y i e l d :  1 
The yellow-brown powder so o b ta in ed  cou ld  n o t  be 
c r y s t a l l i s e d  s a t i s f a c t o r i l y  from t h e  common s o l v e n t s ,  bu t  was 
c h a r a c t e r i s e d  th ro u g h  i t s  c r y s t a l l i n e  d i - a c e t y l  d e r i v a t i v e  
(page 177 ) .  The su b s ta n c e  gave no sh a rp  m e l t in g  p o i n t ,
The g e n e r a l  s o l u b i l i t y  o f  th e  su b s ta n c e  in th e  common
cx^oWyCO-M
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decomposing w i t h  s i n t e r i n g  above 200 C .
s o lv e n ts  resem bles th a t  o f  3-am ino- 5 -m eth y lacrid in e  ( p a g e i 09 ) .
# t
In  g l a c i a l  a c e t i c  a c i d  i t  forms a d eep  v i o l e t - r e d  s o l u t i o n ,  
w h ich  becomes pa le  red  on d i l u t i o n  w i t h  w a te r .  T h is  p a le  r e d  
s o l u t i o n  becomes ye l low on t h e  a d d i t i o n  o f  d i l u t e  h y d r o c h l o r i c  
a c i d  , and g i v e s  a ye l low  p r e c i p i t a t e  o f  the  f r e e  base  on the  
a d d i t i o n  o f  e x c e s s  ammonia. The s o l u t i o n  of th e  compound i n  
e t h e r  i s  y e l l o w  and shows s l i g h t  g r e e n i s h  f l u o r e s c e n c e .
The h y d r o c h l o r i d e  d id  n o t  s e p a r a t e  from a h o t  s o l u t i o n  
o f  th e  compound i n  15$ h y d r o c h l o r i c  a c id  on coo l ing  , bu t  was 
o b t a i n e d  a s  a  d a r k  p u r p l i s h  c r y s t a l l i n e  s o l i d  on e v ap o ra t in g  
such  a  s o l u t i o n  over  t h e  w a t e r - b a t h .  The s a l t  was e a s i l y  
s o l u b l e  i n  w a t e r  w i th  a v i o l e t - r e d  c o l o u r .
3 -Acety lamino -5 - ( p - a c e ty la m in o  s t y r y l ) - a c r i d i n e  :
1 g .  3 -amino- 5 - ( p - a m i n o s t y r y l  j - a c r i d i n e  was a c e t y l a t e d  
i n  t h e  same way as  3 : 7 -d ia m in o -5 - m e th y la c r id in e  (page 1 2 3 ) .
The brown p r o d u c t  was p u r i f i e d  by c r y s t a l l i s a t i o n  from aqueous 
a l c o h o l  u s i n g  d e c o l o u r i s i n g  carbon,  and was o b ta in e d  a s  a
ye l low-brown c r y s t a l l i n e  powder. Y ie ld  : 1 ,0  g .
o
The su b s ta n c e  remained unmelted a t  360 C. A n a ly s i s  
showed 76.5$  C , 5 .20$  H ,  10 .55$  H r e q u i r e s  76. 0$  C,
5 . 32$  H , 1 0 . 6 $  H ) .
The g e n e r a l  s o l u b i l i t y  o f  th e  compound in  t h e  common 
s o l v e n t s  resem b les  t h a t  o f  3 - a c e ty l a m in o - 5 - m e th y la c r id in e  
(page 1 1 2  ) .  The compound d i s s o l v e s  in g l a c i a l  a c e t i c  a c i d
w i t h  a  r ed d ish -b ro w n  c o l o u r .
178 .
PRBPARATIOh AMD PRQP3RTi:3S OP 3-flITRQ-5-(p-NITRQ- 
-STYRYL j "7 -ACBTYLAMINO -ACBIDIKE .
T h i s  new compound was p r e p a r e d  by condensing  3 - n i t r o -  
- 5 - m e t h y l - 7 - a c e t y l a m i n o - a c r i d i n e  w i t h  p - n i t r o b e n z a ld e h y d e  i n  
p r e s e n c e  o f  a c e t i c  a n h y d r id e
a l r e a d y  d e s c r i b e d  (page 174) f o r  3 - n i t r o - 5 - ( p - n i t r o s t y r y l ) -
a c r i d i n e ,  u s i n g  th e  above q u a n t i t i e s  o f  r e a c t a n t s .  Y i e l d ? 0 .9 5 g .
The s u b s ta n c e  was o b ta in e d  a s  a  yellow-brown
c r y s t a l l i n e  powder a f t e r  c r y s t a l l i s a t i o n  from p y r i d i n e • I t
o o
d id  n o t  m e l t  below 360 C , b u t  d a rk en ed  above 250 C , p r o b a b ly
d e co m p o s in g .
A n a l y s i s  showed 6 4 .0 $  C , 3 .6 0 $  H, 13 .1$  U (^23^16^5*^4 
r e q u i r e s  6 4 .5 $  C, 3 .74$ H, 1 3 .1 $  H ) .
I n  i t s  g e n e r a l  i n s o l u b i l i t y  i n  th e  common s o l v e n t s  ,
t h e  compound re sem bles  3 - n i t r o - 5 - ( p - n i t r o s t y r y l  ) - a o r i d i n e  
(page 175 ) .
1 .48  g .  3 - n i t r o - 5 - m e t h y l - 7 - a c e t y l a m i n o - a c r i d i n e  . 
0 .7 6  g .  p - n i t r o b e n z a ld e h y d e  .
4 c c s .  a c e t i c  a n h y d r id e  .
The s t y r y l  d e r i v a t i v e  was p re p a re d  by th e  method
179 .
PREPARATION AMD PROPERTIES OF 3 :7 -PI AMINO -5 -(p-AMINO - 
-STYRYL) -ACRIDINIS , AND 5:7  -DI - (ACBT YLAMINO) -5 - (p -ACBT YL *
- AMIKOSTYRYL ) -ACRILINB .
T hese  new compounds were p r e p a re d  from 3 - n i t r o - 5 -  
( p - n i t r o s t y r y l ) - 7 - a c e t y l a m i n o - a c r i d i n e  a cc o rd in g  to  th e  
f o l l o w i n g  sc h e m e :-  ___
/ — \  C ff-C ft- /  V  N (f
CH=CH-< ) t o z  -  1
r '4 COO"*‘“
—  u
3 :7  -Diamino -5 - ( p - a m i n o s t y r y l ) - a c r i d i n e :
1 g .  3 - n i t r o - 5 - ( p - n i t r o s t y r y l ) - 7 - a c e t y l a m i n o - a c r id i n e  
was r e d u c ed  w i t h  anhydrous  s tannous  c h lo r id e  r eag an t  ( g e n e r a l  
p r o c e d u r e ,  page 114 ) .  The brown s t a n n i c h l o r i d e  produced 
d i s s o l v e d  i n  w a t e r  w i th  a deep redd ish-brown co lour  (deep 
w i n e - r e d  on d i l u t i o n ) .  Prom t h i s  s o l u t i o n  th e  r e d u c t io n  
p r o d u c t  was p r e c i p i t a t e d  a s  a yellow-brown s o l i d  w i th  excess  
sodium h y d ro x id e  s o l u t i o n .  A f t e r  f i l t e r i n g  and d r y i n g ,  the  
p ro d u c t  was h e a te d  f o r  1 hour  w i t h  15^ h y d r o c h l o r i c  a c i d  a t  
100° C , t o  complete t h e  h y d r o l y s i s  o f  th e  a c e ty lam in o -g ro u p  
p re su m ab ly  a l r e a d y  s t a r t e d  du r in g  th e  a c i d - r e d u c t i o n .  The 
f r e e  b a se  was l i b e r a t e d  from t h e  a c i d  s o l u t i o n  a f t e r  h y d r o l y s i s  
b y  a d d in g  excess  sodium hydrox ide  s o l u t i o n ,  when i t  s e p a r a t e d
1 8 0 .
a s  a  brown p r e c i p i t a t e  • Tills was f i l t e r e d  o f f ,  washed w i t h
w a t e r  and a l l o w e d  to d r y .  Y i e ld :  0 . 7  g .
The s u b s ta n c e  was o b ta in e d  as  a  brown (somewhat
r e s i n o u s )  s o l i d  which s i n t e r e d  w i th  decom posi t ion  a t  about  
o
180 C .  I t  would not  c r y s t a l l i s e  s a t i s f a c t o r i l y  from the  common 
s o l v e n t s ,  b u t  was c h a r a c t e r i s e d  th ro u g h  i t s  c r y s t a l l i n e  t r i -  
a c e ty l a m i n o  - d e r i v a t i v e  ( s e a  belojag .
I n  g e n e r a l  s o l u b i l i t y  th e  compound resem bles  3 -amino - 
5 - ( p - a m i n o s t y r y l ) - a c r i d i n e  (page 176) .  i n  g l a c i a l  a c e t i c  a c id  
t h e  compound forms a v i o l e t - r e d  s o l u t i o n .
The h y d r o c h l o r i d e  was ob ta in ed  by e v ap o ra t in g  a solu t ion  
o f  t h e  f r e e  b a se  in  15^ h y d r o c h lo r i c  a c id  (no c r y s t a l s  
s e p a r a t e d  on c o o l in g  t h i s  s o l u t i o n )  over  the  w a t e r - b a t h .  The 
s a l t  was o b t a i n e d  a s  a b ro w n ish -b lac k  c r y s t a l l i n e  s o l i d ,  
e a s i l y  s o l u b l e  i n  w a t e r  w i t h  a deep yellow-brown c o lo u r ,  the  
s o l u t i o n  y i e l d i n g  a  brown p r e c i p i t a t e  o f  the  f r e e  base on th e  
a d d i t i o n  o f  ammonia.
3 ;7 - D i - ( a c e ty l a m in o  ) -5 - ( p - a c e t y l a m i n o s t y r y l ) - a c r i d i n e :
1 g .  3 : 7 -d ia m in o - 5 - ( p - a m i n o s t y r y l ) - a c r i d i n e  was 
a c e t y l  a t e  d in  th e  same way as  3 :7 -diamino -5 -m e th y la c r id in e  
(page 123) , and  th e  p ro d u c t  p u r i f i e d  by c r y s t a l l i s a t i o n  from 
aqueous a l c o h o l  u s in g  d e c o l o u r i s i n g  carbon.  Y i e l d : 0 .9  g .
The s u b s ta n c e  was o b ta in e d  as  a  yellow-brown c r y s t a l l  
ine  powder which  remained unmelted a t  360 C. A n a ly s i s  showed
181.
71 .4# C ,  5 . 4 0 #  H, 1 2 .3 #  H (C27^ 403H4 r e q u i r e s  7 1 .6 #  C, 5.31#H, 
1 2 . 4 #  H ) .
The g e n e r a l  s o l u b i l i t y  o f  th e  compound i n  th e  common 
s o l v e n t s  r e s e m b le s  t h a t  o f  3 -a c e ty l a m in o - 5 -m e th y la c r id in e  
(page 112 ) .  The compound forms a deep reddish-brown s o l u t i o n  
i n  g l a c i a l  a c e t i c  a c i d .
" X
1 8 2 .
PREPARATION AMD PROPERTIES OF 3-NITRO- 5 -(p-NITRO - 
-STYRYL) -7 -METHYLACRIDINE.
T h i s  new compound was p r e p a r e d  b y  condensing  3 - n i t r o  - 
- 5 : 7 - d i m e t h y l a c r i d i n e  w i t h  p - n i t r o b e n z a ld e h y d e  in  p re sen c e  o f  
a c e t i c  a n h y d r id e  : -
d e r i v a t i v e  was p r e p a r e d  by th e  same method as  d e s c r i b e d  f o r  
3 - n i t r o - 5 - ( p - n i t r o  s t y r y l ) - a c r i d i n e  (page 174 ) .  A l though  two 
m o l e c u l a r  p r o p o r t i o n s  o f  a ldehyde  were u s e d ,  th e  p roduc t  was a  
m o n o - s t y r y l  d e r i v a t i v e ,  and s i n c e  the  5 -methyl g roup  has 
p r e v i o u s l y  p roved  r e a c t i v e ,  i t  i s  concluded t h a t  t h i s  compound 
h a s  t h e  s t y r y l  group in  p o s i t i o n  5 (see  a l s o  t h e o r e t i c a l  
s e c t i o n ,  page 58 ) .  Y i e l d : 2 .0  g .  The compound was p u r i f i e d
b y  c r y s t a l l i s a t i o n  from p y r id in e  .
showed 6 8 .3 #  0 ,  3 .8 0 #  H, 10 .9 #  N (°22^L5°4K3 Te(^ iTeB 6 8 °> 
3 .9 0 #  H, 1 0 .9 #  n ) .  In  i t s  g e n e r a l  i n s o l u b i l i t y  i n  t h e  common 
s o l v e n t s  th e  compound re sem b les  3 - n i t r o  -5 - ( p - n i t r o s t y r y l ) - 
a c r i d i n e  .
2 .52  g .  3 - n i t r o -5 : 7 - d i m e th y l a c r i d in e  . 
3 .02  g .  p - n i t r o b e n z a ld e h y d e  (2 mols .) 
7 c c s .  a c e t i c  a n h y d r i d e .
Using th e  above q u a n t i t i e s  o f  r e a c t a n t s  the  s t y r y l
The su b s ta n c e  was o b t a i n e d  as  a  b ro w n ish -ye l lo w
oc r y s t a l l i n e  powder, which  remained un -m e l te d  a t  360 C. A na lys is
1 8 3 .
PREPARATION AMD PROPERTIES OP 3 -AMINO -5 -  (p -AMINO - 
-STYRYL) -7 -METHYLACRIDINE , AND 3 -ACETYLAMINO -5 ■ (p ■
-ACBT YLAMIHO STYRYL ) -7 -METHYLACRID INE .
These  new compounds were  p rep a red  from 3 - n i t r o  - 5 - ( p -  
- n i t r o s t y r y l ) - 7 - m e t h y la c r i d i n e  acc o rd in g  to  t h e  fo l lo w in g  
scheme
3 "Amino -5*(  p r a m i n o s t y r y l ) -7 -met h y l a c r i d i n e  :
2 g .  3 - n i t r o - 5 - ( p n i t r o s t y r y l ) - 7 - m e th y la c r id in e  were 
r e d u c ed  w i t h  anhydrous  s ta n n o u s  c h lo r i d e  r e a g e n t  ( g e n e r a l  
p ro c e d u r e  , page 114).  The i n t e r m e d i a t e  s t a n n i c h l o r i d e  was 
o r a n g e - r e d  and d i s s o l v e d  i n  w a t e r  w i th  a  deep  v i o l e t - r e d  
c o l o u r .  The f r e e  base  was o b t a i n e d  as a  yellow-brown 
p r e c i p i t a t e  from t h i s  s o l u t i o n  on the  a d d i t i o n  o f  e x ce ss  
sodium hyd ro x ide  s o l u t i o n .  A f t e r  f i l t e r i n g  and washing w i t h  
w a t e r ,  t h e  p ro du c t  was a l low ed  to  d r y .  Y i e l d : 1 .5  g .
The su b s ta n c e  was o b t a i n e d  a s  a ye llow-brown powder,
which  would n o t  c r y s t a l l i s e  s a t i s f a c t o r i l y  from th e  common




s u b s t a n c e  was c h a r a c t e r i s e d  th r o u g h  i t s  c r y s t a l l i n e  d i - a c e t y l  
d e r i v a t i v e  (ee e~ b e lo w ) .
The g e n e r a l  s o l u b i l i t y  o f  the  compound resem bled  3 -  
a m i n o - 5 - ( p - a m i n o s t y r y l ) - a c r i d i n e  (page 1 7 6 ) .  A deep  v i o l e t -  
r e d  s o l u t i o n  i s  formed when th e  compound i s  t r e a t e d  w i t h  
g l a c i a l  a c e t i c  a c i d .
The compound d i s s o l v e s  in  15# h y d r o c h lo r i c  a c i d  w i th  
a  y e l l o w  c o l o u r .  The h y d r o c h l o r i d e ,  which did  no t  s e p a r a t e  
from a  h o t  s o l u t i o n  o f  th e  base  in  15# hydro c h l o r i c  a c i d  on 
c o o l i n g  , was o b t a i n e d  as  a d a rk  reddish-brown c r y s t a l l i n e  
s o l i d  on e v a p o r a t i n g  such a s o l u t i o n  ove r  the  w a t e r - b a t h .  The 
s a l t  was e a s i l y  s o l u b l e  in  w a te r  w i th  a deep w in e - red  c o lo u r .  
The a d d i t i o n  o f  ammonia to an aqueous s o l u t i o n  o f  the  h y d ro ­
c h l o r i d e  p roduced  an  orange-brown p r e c i p i t a t e  o f  th e  f r e e  base  
w h ic h  on t r e a t m e n t  w i t h  d i l u t e  a c e t i c  a c i d  formed a  deep 
v i o l e t - r e d  s o l u t i o n  which became ye l low er  on the  g r a d u a l  
a d d i t i o n  o f  d i l u t e  h y d r o c h l o r i c  a c i d .
3 -Acety lam ino  -5 - ( p - a c e t y l a m i n o s t y r y l j - 7 - m e t h y l a c r i d i n e :
1 g .  3 - a m in o - S - ( p - a m in o s ty r y l ) - 7 - m e th y la c r id in e  was 
a c e t y l a t e d  in  t h e  same way as  3 ; 7 -d iamino- 5 -m e th y la c r id in e  
(page  1 2 3 ) .  The yellow-brown product  was p u r i f i e d  by 
c r y s t a l l i s a t i o n  from aqueous a l c o h o l  u s in g  d e c o l o u r i s in g  
c a r b o n .  Y i e l d : 1 .05 g .
185 .
The yellow-brown c r y s t a l l i n e  powder so o b t a in e d  d id  
o
n o t  m el t  a t  360 C. A n a ly s i s  showed 76 .5#  C,  5 .5 0 #  H, 1 0 .2 #  N, 
(CgglLgOgUj r e q u i r e s  76 .2$  C.  5 .6 2 $  H, 10 .3 $  i f ) .
The g e n e r a l  s o l u b i l i t y  o f  t h e  compound i n  the  common 
s o l v e n t s  r e s e m b le s  t h a t  o f  3 - a c e t y l a m i n o - 5 - m e th y l a c r i d in e  
(page 112). A deep r e d  s o l u t i o n  I s  formed when th e  compound 
i s  t r e a t e d  w i t h  g l a c i a l  a c e t i c  a c i d .
F A S T  I V
PREPARATION OS ACRID IN IUM COMPOtfflDS.
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5 -METHYLACRIDIHE MSTHO -p-TOLUBN3SULPHOUAT3 .
E x p e r im e n t s  on t h e  p r e p a r a t i o n  o f  t h i s  compound, which 
d oes  n o t  a p p e a r  to  have been d e s c r i b e d  b e f o r e ,  were u n d e r ­
t a k e n  f o r  r e a s o n s  g iv en  i n  t h e  t h e o r e t i c a l  s e c t i o n  (page 63 ) . 
The s u b s t a n c e  i s  e a s i l y  produced by  m e l t in g  t o g e t h e r  5 -m e th y l -
a c r i d i n e  and m ethy l  p - t o lu e n e s u lp h o n a t e  a t  145 C , w i th o u t  the  
u s e  o f  n i t r o b e n z e n e  as  s o l v e n t :
E x p e r im e n t  u s i n g  Nitrobenzene as  so lv e n t:
The method used  by Ullmann and Wenner (Ref .10) f o r  
p r e p a r i n g  th e  c o r r e s p o n d in g  p h e n y la c r id in e  m e th o -p - to lu e n e  
s u l p h a t e  was t r i e d : -
1 . 9 3  g .  5 - m e t h y la c r i d i n e
1 . 8 6  g .  m e th y l  p - t o lu e n e s u lp h o n a t e  (1 mol. )
25 c c s .  n i t r o b e n z e n e .
b enzene  , t h e  brown s o l u t i o n  brought  to the  b o i l ,  t h e n  t r e a t e d  
w i t h  th e  e s t e r .  The b o i l i n g  was c on t inued  f o r  5 m in u te s ,  
d u r i n g  which t im e  th e  l i q u i d  became deep r e d .  On coo l ing  and 
a l l o w i n g  to  s t a n d  f o r  a  day w i th  o c c a s i o n a l  s c r a t c h i n g  , no 
c r y s t a l s  s e p a r a t e d .  A sm a l l  d e p o s i t  o f  c r y s t a l s  was observed  
a f t e r  s t a n d in g  f o r  5 days however. These were f i l t e r e d  o f f ,  
s e t t i n g  a s i d e  t h e  m other  l i q u o r ,  and washing the y e l lo w -g reen
o
The 5 - m e t h y la c r i d i n e  was d i s s o l v e d  in  t h e  warm n i t r o
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r e s i d u e  w i t h  d r y  e t h e r  to  remove n i t ro b e n ze n e  . The re s id u e  
was found on e x a m in a t io n  t o  be i d e n t i c a l  with the  product 
o b t a i n e d  i n  t h e  e x p e r im e n t  below w i th o u t  n i t robenzene  , but  
o n l y  0 . 2  g .  was o b t a i n e d .
The n i t r o b e n z e n e  m other  l i q u o r  was d iv id ed  in to  two 
p o r t i o n s .  The f i r s t  o f  t h e s e  was mixed with an equal volume 
o f  a l c o h o l  and shaken w i t h  w a te r  in  a  s e p a r a t in g  fu n n e l ,  
removing t h e  p r e c i p i t a t e d  n i t r o b e n z e n e  by e x t r a c t i o n  w i th  
e t h e r .  The aqueous l a y e r  remaining was seen to conta in  the  
a c r i d i n i u m  s a l t  i n  s o l u t i o n  s ince  i t  showed g re e n ish  f l u o r ­
e s c e n c e  and gave  a  p r e c i p i t a t e  o f  th e  methiodide (see page 
on t h e  a d d i t i o n  o f  p o t a s s i u m  io d id e  . An at tempt  was made to 
r e c o v e r  t h e  a c r i d i n i u m  s a l t  from th e  second p o r t io n  o f  the  
n i t r o b e n z e n e  m o th e r  l i q u o r ,  by th e  c a r e f u l  a d d i t io n  o f  dry 
e t h e r .  The p r o d u c t  which  s e p a r a t e d ,  however, was r e s in o u s ,  
a n d  could  no t  be o b t a i n e d  c r y s t a l l i n e  from the  common s o lv e n t s .
In  c a se  t h e  t im e  a l low ed  f o r  m ethyla t ion  to  occur in  
t h e  above e x p e r im e n t  had been  too s h o r t ,  the  whole experiment 
was r e p e a t e d ,  b o i l i n g  th e  r e a c t i o n  mixture  for 30 minutes 
i n s t e a d  o f  f o r  5 m i n u t e s .  T h is  r e s u l t e d  in  no improvement , 
h ow ever ,  th e  y i e l d  o f  p r o d u c t  be ing  , in  f a c t ,  r a t h e r  l e s s  than  
b e f o r e ,  s i n c e  more t a r r i n g  o c c u r re d .
E xper im ent  a t  145°C in  absence  o f  n i t robenzene  :
1 .9 3  g .  5 - m e t h y la c r i d i n e  and 1.86 g .  m ethy l-p  to lu e n e  
s u lp h o n a te  (1 m o l . )  were m e l ted  t o g e t h e r  i n  an o i l - b a t h  a t
1 8 8 .
145°C ,  w i t h  o c c a s i o n a l  s t i r r i n g ,  f o r  2 h o u r s .  The brown m el t  
f i r s t  p ro du ced  became r e d d i s h  and s t i f f e r ,  and  began t o  s e t  solid 
a f t e r  20 m in u te s  h e a t i n g .  At t h e  end o f  t h e  h e a t i n g  th e  p ro d u c t  
was q u i t e  h a r d .  I t  was powdered and p o r t i o n s  o f  i t  exam ined .  In  
c o n t r a s t  to  t h e  s t a r t i n g  m a t e r i a l s ,  t h e  p r o d u c t  was a lm os t  
c o m p le t e ly  s o l u b l e  i n  w a t e r ,  a  g ree n ish -b ro w n  s o l u t i o n  be in g  
formed which  showed g r e e n i s h  f l u o r e s c e n c e  (more marked on d i l u t i o n ) .  
On a t t e m p t i n g  to p u r i f y  th e  p r o d u c t  b y  washing w i th  d r y  e t h e r  a 
s t i c k y  r e s i n o u s  mass was p ro d u c e d .  A pure  specimen o f  t h e  
a c r i d i n i u m  s a l t  was o b t a i n e d  how ever ,  by c r y s t a l l i s i n g  t h e  c rude  
p ro d u c t  f r o  m a 1 x111 e alco<ho 1 . 3 m c e  th e  conipound i s  f a i r  1 y
s o l u b l e  in  c o ld  a l c o h o l  c o n s i d e r a b l e  l o s s  in  y i e l d  o c c u r s  in  
p u r i f y i n g  i t  t h i s  way (1 g .  c rude p ro du c t  y i e l d e d  o n ly  0 .3 g .  
c r y s t a l s ) ;  t h e  c a r e f u l  a d d i t i o n  o f  d ry  e t h e r  to  t h e  a l c o h o l i c  
m o th e r  l i q u o r  y i e l d e d  o n l y  a  s t i c k y  r e s i n o u s  p r e c i p i t a t e ,  w h ich  
however was l a r g e l y  s o l u b l e  i n  w a t e r  w i t h  g r e e n  f l u o r e s c e n c e .
5 - M e t h y la c r i d i n e  metho - p - t o l u e n e s u l p h o n a t e  : #
The s u b s t a n c e  was o b t a i n e d  a s  a ye llow-brown c r y s t a l l i n e  
powder a f t e r  c r y s t a l l i s a t i o n  from a l c o h o l  in  the  above e x p e r im e n t .  
S in c e  most o f  t h e  r e s i n o u s  m a t t e r  was removed in  th e  a l c o h o l i c  
m o th e r  l i q u o r  i n  t h a t  c r y s t a l l i s a t i o n ,  t h e  su b s ta n c e  could  now be 
o b t a i n e d  c r y s t a l l i n e  from i t s  s o l u t i o n  in  a l c o h o l  by  c a r e f u l l y  
a d d in g  d r y  e t h e r ,  t h e  l o s s  o f  p roduct  i n  th e  a l c o h o l - e t h e r  m o the r
l i q u o r  be in g  s m a l l  .
B e c r y s t a l l i s e d  i n  t h e  above way,  t h e  compound was o b t a i n e d
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o
a s  a  p a l e  ye l low  c r y s t a l l i n e  powder,  whicii m e l te d  a t  204 c.
A n a l y s i s  showed 3.65% N , 8.50% S (C00HC> NS r e q u i r e s  3.69% N,22 21 3
8.45% S ) .
The compound i s  r e a d i l y  s o l u b l e  i n  w a t e r  p ro d u c in g  a 
g r e e n i s h - y e l l o w  s o l u t i o n  w i th  i n t e n s e  g r e e n i s h  f l u o r e s c e n c e  
which p e r s i s t s  on d i l u t i o n .  The a d d i t i o n  o f  p o ta s s iu m  i o d i d e  
to  th e  aqueous s o l u t i o n  p roduces  a red d ish -b ro w n  p r e c i p i t a t e  
o f  t h e  m e t h i o d id e .  S ince  the  met ho c h l o r i d e  i s  more s o l u b l e  in  
w a t e r  than  th e  m e t h i o d id e ,  th e  a d d i t i o n  o f  sodium c h l o r i d e  to  
an aqueous  s o l u t i o n  o f  th e  m e th o - p - to l u e n e s u lp h o n a te  o n l y  
p ro d u ce s  a  ye l low  p r e c i p i t a t e  o f  t h e  metho c h l o r i d e  i f  t h e  
s o l u t i o n  i s  c o n c e n t r a t e d  enough.  The a d d i t i o n  o f  ammonia o r  
sodium h y d ro x id e  s o l u t i o n  to  th e  aqueous s o l u t i o n  p roduces  a 
w h i t e  p r e c i p i t a t e ,  p resum ably  o f  the  a c r i d i n i u m  b a s e . The 
compound i s  i n s o l u b l e  i n  e t h e r .
I  SO .
3 -ACSTYLAMIHO -5 -MBTHYLACRIDIK2 MBTHO -p -TOLU3HSSULPHQNATE,
L i k e  5 - m e t h y l a c r i d i n e  , 3 - a c e t y l a m i n o - 5 - m e t h y l a c r i d i n e  
r e a d i l y  combines w i th  m ethy l  p - t o l u e n e s u l p h o n a t e  a t  1 4 5 ° C 
w i t h o u t  th e  u s e  o f  n i t r o b e n z e n e  a s  s o l v e n t : -
ctt3
CCHX) +
To p r e p a r e  t h i s  new compound m o le c u l a r  p r o p o r t i o n s  o f
3 - a c e t y l a m i n o - 5 - m e t h y l a c r i d i n e  and  th e  e s t e r  were mixed and
oh e a t e d  t o g e t h e r  in  an o i l - b a t h  a t  145 C w i th  o c c a s i o n a l  
s t i r r i n g  f o r  2 h o u r s .  The de ep  red  m el t  produced became 
s l o w l y  s t i f f e r  d u r in g  t h e  h e a t i n g  , t h e  f i n a l  p rod u c t  be ing  a. 
h a r d  dark-brown s o l i d .  T h i s  was a l lo w e d  to  c o o l ,  then  powdered
and c r y s t a l l i s e d  from a l i t t l e  a l c o h o l ,  when i t  was o b t a i n e d
o j!
a s  a  ye l low-brown c r y s t a l l i n e  s o l i d  m e l t in g  a t  226 C. Y ie ld  !|
( f r o m  1 g .  a c r i d i n e  d e r i v a t i v e ) :  0*7 g .  The a l c o h o l i c  mother  I
l i q u o r  from th e  c r y s t a l s  c o n ta in e d  the  t a r r y  m a t t e r  p roduced  !
d u r in g  the  r e a c t i o n ,  and o n l y  y i e l d e d  a s t i c k y  r e s i n o u s  s o l i d  
on a t t e m p t in g  to o b t a i n  a f u r t h e r  y i e l d  o f  p ro d u c t  f rom i t  by  
c a r e f u l l y  ad d ing  d ry  e t h e r .
ji
The p r o d u c t  o b t a i n e d  above could  be f u r t h e r  p u r i f i e d  b y  !}|
d i s s o l v i n g  i n  a  l i t t l e  a l c o h o l  and t r e a t i n g  th e  s o l u t i o n  I
c a r e f u l l y  w i t h  d r y  e t h e r  , when the  compound s e p a r a t e d  i n  sm a l l
i
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A n a ly s i s  showed 6 .5 0 $  N , 7 .3 7 $  S ( C24H24°4^2S re( lu i r e s  
6 .42$ B* , 7 .34$ S) .
The compound i s  e a s i l y  s o l u b l e  i n  w a t e r  p ro d u c in g  a  
g r e e n i s h - y e l l o w  s o l u t i o n  w i th  b r i l l i a n t  g r e e n i s h  f l u o r e s c e n c e  
which  p e r s i s t s  on d i l u t i o n  w i th  w a t e r .  The aqueous s o l u t i o n  
on t r e a t m e n t  w i t h  p o ta s s iu m  i o d i d e  g iv e s  a  y e l l o w  c r y s t a l l i n e  
p r e c i p i t a t e  o f  th e  m e t h i o d i d e ,  b u t  t h e  m e th o c h lo r id e  a p p e a r s  to  
be too  s o l u b l e  in  w a t e r  to s e p a r a t e  in  t h i s  f a s h io n  w i t h  sodium 
c h l o r i d e .  The a c r i d i n i u m  b a s e  s e p a r a t e s  f rom  th e  aqueous 
s o l u t i o n  a s  a  b l u e - g r e e n  p r e c i p i t a t e  on th e  a d d i t i o n  o f  
ammonia o r  sodium h y d ro x id e  s o l u t i o n .  When t h e  compound i s  
b o i l e d  f o r  a  few m in u te s  w i th  c o n c e n t r a t e d  h y d r o c h l o r i c  a c id  
h y d r o l y s i s  o c c u r s ,  t h e  a c e ty l a m in o - g r o u p  becoming a f r e e  
a m in o -g ro u p ,  and th e  p - t o l u e n e s u l p h o n a t e  r a d i c l e  i s  r e p l a c e d  
b y  c h l o r i d e  (see a l s o  p r e p a r a t i o n  o f  3-arnino-5 - m e th y la c r id in e  
m e t h o c h l o r i d e ,  p ^ e  393) . Q u a l i t a t i v e  e v id e n ce  o f  the  change 
( -OTCOCH^ to  -BHg) p roduced  by b o i l i n g  w i th  h y d r o c h l o r i c  a c i d  
was o b t a i n e d  by d i l u t i n g  th e  y e l lo w  a c id  s o l u t i o n  and t r e a t i n g  
g r a d u a l l y  w i th  ex cess  ammonia o r  sodium hyd ro x id e  s o l u t i o n .  A 
d eep  r e d  s o l u t i o n  was now produced (compare t h e  p r o p e r t i e s  o f  
3 -am in o - 5 - m e t h y la c r i d i n e  , page 195) a t  t h e  n e u t r a l  p o i n t ,  
f o l lo w e d  by  th e  s e p a r a t i o n  o f  a g r e e n i s h - y e l l o w  p r e c i p i t a t e  
w i t h  e x c e s s  a l k a l i  (s low i n  the  case  o f  t h e  ammonia) . The 
a d d i t i o n  o f  d i l u t e  h y d r o c h l o r i c  a c i d  to  th e  a l k a l i n e  s o l u t i o n  
r e v e r s e s  th e  c o lo u r  changes .
The compound i s  e a s i l y  s o l u b l e  w i th  a  y e l l o w  c o lo u r  
i n  a l c o h o l  ( t h e  s o l u t i o n  showing g r e e n i s h  f l u o r e s c e n c e )  and 
i n  g l a c i a l  a c e t i c  a c i d ,  i t  does n o t*  how ever ,  d i s s o l v e  in
1 9 2 .
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T h i s  new compound was p r e p a r e d  from 2 - a c e t y l a m i n o -5 - 
m e t h y l a c r i d i n e  metho - p - t o l u e n e s u l p h o n a t e  "by h y d r o l y s i s  w i t h  
h y d r o c h l o r i c  a c i d .  S ince  t h e  p r o d u c t  d id  n o t  s e p a r a t e  a s  a 
s o l i d  f rom the  h y d r o l y s i s  m i x t u r e ,  i t  was found n e c e s s a r y  to  
i s o l a t e  i t  f rom i t s  aqueous  s o l u t i o n  by p r e c i p i t a t i n g  (w i th  
p o ta s s iu m  i o d i d e )  t h e  c o r r e s p o n d in g  m e t h i o d i d e ,  and c o n v e r t i n g  
t h e  l a t t e r  to  the  m e th o c h lo r id e  w i t h  s i l v e r  c h l o r i d e  i n  aqueous 
m e th y l  a l c o h o l : -
S ta g e  I  : H y d r o l y s i s  w i th  h y d r o c h l o r i c  a c i d :
The 2 - ac e ty lam in o  -5 - m e t h y la c r i d i n e  metho - p - t o l u e n e  - 
s u l p h o n a t e  was p r e p a r e d  as b e f o r e  (page 190 ) > hu t  t h e  p e r i o d  
o f  h e a t i n g  was s h o r t e n e d  (1 h o u r )  i n  o r d e r  to  reduce  t a r r i n g ,  
an d  t h e  p ro d u c t  s im p ly  powdered and n o t  c r y s t a l l i s e d .  2 g . o f  
t h e  a c r i d i n i u m  s a l t  were d i s s o l v e d  in  2 .5  c c s .  w a t e r  and t h e
deep g r e e n  s o l u t i o n  t r e a t e d  w i t h  an e q u a l  volume o f  c o n c e n t r a t e d  
h y d r o c h l o r i c  a c i d ,  th e  c o lo u r  becoming deep  yel low-brown .
C/»3 I
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The a c id  s o l u t i o n  was g e n t l y  b o i l e d  u n d e r  r e f l u x  f o r  1 h o u r ,  
t h e n  a l lo w e d  to  cool  . ho c r y s t a l s  s e p a r a t e d  from the  s o l u t i o n  
however  (even  on a l lo w in g  to  s t a n d  o v e r n i g h t  o r  on add in g  
c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d ) ,  so i t  was g e n t l y  e v a p o r a t e d  
t o  d r y n e s s  o v e r  the  w a t e r - b a t h .  The re d d is h -b ro w n  r e s i d u e  
c o n ta in i n g  t h e  a c r i d i n i u m  s a l t  ( a l s o  h y g r o s c o p ic  p - t o l u e n e -  
s u l p h o n i c  a c i d  produced by h y d r o l y s i s )  was e x t r a c t e d  w i th  
w a t e r ,  t h e  deep  red  aqueous s o l u t i o n  f i l t e r e d ,  and e x a c t l y  
n e u t r a l i s e d  by  th e  c a r e f u l  a d d i t i o n  o f  d i l u t e  p o ta s s iu m  
c a r b o n a t e  s o l u t i o n .
S ta g e  I I  : I s o l a t i o n  o f  the  m e th io d id e :
The above n e u t r a l  s o l u t i o n  c o n ta in i n g  th e  m e t h o c h l o r i d e  
o f  3 -amino -5 -met h y l a c r i d i n e  was t r e a t e d  w i th  3 g .  s o l i d  
p o ta s s iu m  i o d id e  and sh a k en .  An immediate  p u r p l i s h - r e d  
p r e c i p i t a t e  o f  the  m e th io d id e  was formed. T h is  was f i l t e r e d  
o f f ,  washed w i th  a  l i t t l e  w a t e r ,  and a l low ed  to  d r y .  The 
p u rp l i s :& - red  powder so o b ta in e d  was s l i g h t l y  s o l u b l e  i n  w a t e r  
w i t h  a., p a l e  r e d  c o l o u r ,  and e a s i l y  s o lu b l e  i n  a l c o h o l  w i t h  a 
b e a u t i f u l  r e d d i s h - p i n k  c o l o u r .  The s o l u t i o n  o f  th e  s u b s t a n c e  
in  d i l u t e  a c e t i c  a c i d  i s  deep r e d ,  and r e a a i n s  deep  r e d  on th e  
a d d i t i o n  o f  a  s l i g h t  e x c e s s  o f  ammonia, no immediate  p r e c i p i t a t e  
fo rm in g .  Y i e l d : 1 .0  g .
S ta g e  I I I  : C onvers ion  o f  the  m e th io d id e  to  m e th o c h lo r id e  :
1 g .  o f  t h e  m e th io d id e ,  o b t a i n e d  a s  a b o v e ,  was d i s s o l v e d
i n  a m ix tu re  o f  20 ccs  . m ethy l  a l c o h o l  and 1 6 .7  c c s .  w a t e r ,  
and  th e  r e d d i s h  s o l u t i o n  gen t l  y  b o i l e d  u n de r  r e f l u x  f o r  8 
h o u r s  w i t h  e x c e s s  f r e s h l y - p r e c i p i t a t e d  and washed s i l v e r  
c h l o r i d e .  The m ix tu re  a f t e r  c o o l in g  was f i l t e r e d ,  and th e  
r e s i d u e  o f  s i l v e r  s a l t s  washed w i th  a l i t t l e  h o t  aqueous 
m e th y l  a l c o h o l .  The d e e p  r e d  f i l t r a t e  and w a sh in g s  were th en  
g e n t l y  e v a p o r a t e d  o v e r  the  w a t e r - b a t h ,  l e a v i n g  a d a rk  v i o l e t - 
r ed  c r y s t a l l i n e  r e s i d u e  o f  t h e  m e th o c h lo r id e  ( 0 . 7 g . ) .
The m e th o c h lo r id e  i s  s l i g h t l y  h y g r o s c o p ic  and i s  
e a s i l y  s o l u b l e  i n  w a t e r  w i t h  a d e e p  r e d  c o l o u r .  The a d d i t i o n  
o f  a l i t t l e  ammonia to t h e  aqueous s o l u t i o n  causes  th e  c o lo u r  
to  become p a l e r ,  b u t  no immediate  p r e c i p i t a t e  i s  formed.  The 
compound can be p u r i f i e d  by c r y s t a l l i s a t i o n  from a m ix tu r e  o f  
a b s o l u t e  a l c o h o l  and d r y  e t h e r .
The s u b s ta n c e  g i v e s  no s h a r p  m e l t in g  p o i n t ,  s i n t e r i n g
o
w i t h  d e co m p os i t ion  above 200 C. A n a ly s i s  showed 1 0 .65#
1 3 .6 #  Cl (C1 5 HL5N2 C1 r e q u i r e s  1 0 .8 #  tf , 1 3 .75#  C l ) .
5 :7 -DIAMIMO -5 -M33IH YLACHID1113 MBTHOCHLOHID3 .
T h is  new compound was p r e p a r e d  from 3 : 7 - d i - ( a c e t y l  - 
amino ) - 5 - m e t h y l a c r i d i n e  by combining i t  w i th  m ethy l  p - t o l u e n e ­
s u l p h o n a te  and h y d r o l y s i n g  t h e  p ro du c t  w i th  h y d r o c h l o r i c  a c i d :
from  t h e  h y d r o l y s i s  m ix t u r e ,  i t  had t c  be i s o l a t e d  t h r o u g h  th e
c o r r e s p o n d in g  m e t h i o d id e .  The whole p r e p a r a t i o n  was t h e r e f o r e
c a r r i e d  cu t  e x a c t l y  as d e s c r i b e d  f o r  3 -amino- 5 - m e t h y l a c r i d i n e
m e th o c h lo r id e  (page 193 ) ,  w i t h  s i m i l a r  r e s u l t s  ( i n c l u d i n g
y i e l d s ) .  The fo l lo w in g  s p e c i a l  p o i n t s  were o b se rv e d :  -
S ta g e  I  : P r e p a r a t i o n  and h y d r o l y s i s  o f  t h e  metho - p - t o l u e n e  -
s u lp h o n a te  : The d e e p  yellow-brown h y d r o l y s i s  m ix tu re  which
a g a in  gave no c r y s t a l s  on c o o l in g  o r  s t a n d i n g ,  y i e l d e d  a d e e p
r e d  r e s i d u e  on e v a p o r a t i o n ,  w h ich  d i s s o l v e d  i n  w a t e r  w i t h  a
deep  red  c o l o u r .
S tag e  I I : I s o l a t i o n  o f  t h e  m e t h i o d i d e : In  t h i s  case  th e
m e th io d id e  was a r e d d i s h -b ro w n  s o l i d ,  s l i g h t l y  s o l u b l e  in  w a t e r
/  \
< *3. U
Since  t h e  m e th o c h lo r id e  d id  n o t  s e p a r a t e  a s  a  s o l i d
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w i th  a  p a l e  r e d  c o l o u r ,  and e a s i l y  s o l u b l e  i n  a l c o h o l  w i t h  an 
o r a n g e - r e d  c o lo u r .
S tage  I I I : C on v e rs ion  o f  m e th io d id e  to  m e th o c h lo r id e  : The
deep  r e d  f i l t r a t e  f rom  th e  r e a c t i o n  m ix tu re  o b t a i n e d  a f t e r
re  f l u x in g  t h e  m e th io d id e  w i t h  s i l v e r  c h l o r i d e  i n  aqueous  m e t h y l
a l c o h o l ,  i n  t h i s  case  y i e l d e d  a r e d d i s h -b ro w n  c r y s t a l l i n e
r e s i d u e  o f  t h e  m e t h o c h l o r i d e .  T h is  compound was h y g r o s c o p i c
and e a s i l y  s o lu b l e  i n  w a t e r  w i th  a deep redd ish -b ro w n  c o l o u r .
In  o t h e r  r e s p e c t s  th e  compound resem bled  2 -am in e-5 -m e thy l  -
a c r i d i n e  m e t h o c h l o r i d e ,  and was p u r i f i e d  i n  t h e  same way .
The compound gave no sh a rp  m e l t ing  p o i n t ,  s i n t e r i n g
ow i t h  d eco m p o s i t io n  above 200 C. A n a l y s i s  showed 1 5 .4 ^  N,
1 3 .1 ^  Cl ( ^ 5 ^ 5 ^ 3 0 1  r e q u i r e s  1 5 . 3 5 ^  h , 1 3 . 0 ^  C l ) .
. 1 9 8 .
3-AMIHO -5  :7  -DIMBTHYLACRIDIUS METHO CHLORIDE .
T h i s  new compound was p r e p a r e d  from 3 - a c e t  y la m in o - 
•5 : 7 - d i m e t h y l a c r i d i n e  a c c o rd in g  t o  t h e  f o l lo w in g  scheme:
OvO
KtOCO
/  V . .
/  \
C»j />-so2-ct ^ c # 5
C » J  i t
The p r o c e d u r e  adop ted  i n  i t s  p r e p a r a t i o n  was e x a c t l y  
t h e  same a s  t h a t  a l r e a d y  d e s c r i b e d  f o r  p r e p a r i n g  3 -amino- 5 -  
m e t h y l a c r i d i n e  m e th o c h lo r id e  (page 193) , i t  be ing  a g a in  found 
n e c e s s a r y  to  i s o l a t e  t h e  m e th o c h lo r id e  t h r o u g h  th e  c o r r e s p o n d ­
i n g  m e t h i o d id e .
The o b s e r v a t i o n s  made a s  th e  p r e p a r a t i o n  o f  t h e  
compound proceeded  ( e . g .  y i e l d s ,  c o lo u r  c h a n g e s ,  and p r o p e r t i e s  
o f  i n t e r m e d i a t e  s u b s t a n c e s )  were found to  be p r a c t i c a l l y  
i d e n t i c a l  to  t h o s e  r e c o r d e d  a t  th e  c o r r e sp o n d in g  s t a g e s  in  t h e  
p r e p a r a t i o n  o f  3 -amino- 5 - m e t h y l a c r i d i n e  m e t h o c h l o r i d e .
The m e th o c h lo r id e  f i n a l l y  o b t a i n e d  a l s o  c l o s e l y  
r e s e m b le d  i t s  mono-methyl a n a lo g u e ,  a l t h o u g h  i t  was o b t a i n e d  
a s  a red d ish -b ro w n  (not  v i o l e t - r e d )  c r y s t a l l i n e  s o l i d .  I t  i s
1 9 9  .
s l i g h t l y  h y g r o s c o p i c  and r e a d i l y  d i s s o l v e s  i n  w a t e r  w i t h  a 
d e e p  red  c o l o u r ,  which becomes p a l e r  (no immediate  p r e c i p i t a t e ;  
on t h e  a d d i t i o n  o f  a  l i t t l e  ammonia s o l u t i o n .
The s u b s t a n c e  can be c r y s t a l l i s e d  from a  m ix tu r e  o f
a b s o l u t e  a l c o h o l  and d r y  e t h e r .  I t  s i n t e r g ; .  w i t h  d e c o m p o s i t io n
o
above 200 C. A n a l y s i s  showed 10 .4#  N , 1 2 . 9 #  Cl ( ° i 6 H17N2 C1 
r e q u i r e s  1 0 .3 #  H ,  1 3 .0 #  C l ) .
200 .
HYDROCHLORIKS OF 5 -(p-AKIKOSl’YRYL I -ACEIDIMB 1STH0CKL0RID3.
T h is  new compound, was p r e p a r e d  from 5 - ( p - a c e t y l -  
a m i n o s t y r y l ) - a c r i d i n e  by  combining i t  w i th  methyl  p - t o l u e n e -  
s u l p h o n a t e  and h y d r o l y s i n g  th e  p ro d u c t  w i t h  h y d r o c h l o r i c  a c i d .  
The compound s e p a r a t e d  i n  c r y s t a l s  from th e  h y d r o l y s i s  m ix tu r e ,  
and no f u r t h e r  t r e a t m e n t  was n e c e s s a r y :
a , c » - Q ,
st58*"1 : orho a r v *
CHj  O - S o ^ C ^ H ^  C H i
cH=CH-\~\mcocnz ch-ch^ nh, u i
a t O “ -cx^o
O C#3 42
S ta g e  I  : P r e p a r a t i o n  o f  t h e  m e th o - p - to l u e n e s u lp h o n a te  :
M o le c u la r  p r o p o r t i o n s  o f  5 - ( p - a c e t y l a m i n o s t y r y l ) - 
a c r i d i n e  and methyl  p - t o l u e n e s u l p h o n a t e  were mixed and h e a te d
Q
t o g e t h e r  a t  145 C f o r  1 h o u r ,  w i th  s t i r r i n g .  The r e d d i s h  
m e l t  a t  f i r s t  p roduced  became s t i f f e r  d u r i n g  h e a t in g  , f i n a l l y -  
y i e l d i n g  a ha rd  r e d d i s h  s o l i d .  T h is  was coo led  and powdered 
b u t  c o u ld  n o t  be o b t a i n e d  c r y s t a l l i n e  from th e  common s o l v e n t s  . 
I t  d i s s o l v e d  r e a d i l y  i n  w a te r  and in  a l c o h o l ,  p roducing  a 
red d ish -b ro w n  s o l u t i o n  i n  th e  fo rm er  and a deep  r e d  s o l u t i o n  
i n  t h e  l a t t e r .  The a d d i t i o n  o f  e t h e r  t o  t h e  s o l u t i o n  i n  
a l c o h o l  p r e c i p i t a t e d  a p u r p l i s h  r e s i n o u s  s o l i d .  I t  was
2 0 1 .
d e c id e d  n o t  t o  i n v e s t i g a t e  t h e  p u r i f i c a t i o n  o f  t h e  compound 
f u r t h e r ,  h u t  s im ply  t o  h y d r o l i s e  i t  a s  i n  S ta g e  I I  be low .
S tage  I I  : H y d r o l y s i s  o f  th e  metho - p - t o l u e n e s u l p h o n a t e  : i  g ,
o f  t h e  m e t h o - p - t o l u e n e s u l p h o n a t e  p r e p a r e d  a s  above was 
d i s s o l v e d  i n  3 c c s .  w a t e r  and  th e  s o l u t i o n  t r e a t e d  w i t h  an 
e q u a l  volume o f  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d ,  a  ywllow-brown 
c r y s t a l l i n e  p r e c i p i t a t e  s e p a r a t i n g  from th e  red d ish -b ro w n  
s o l u t i o n .  T h i s  was p r o b a b l y  the  m e t h o c h l o r i d e  o f  5 - ( p - a c e t y l -  
a m i n o s t y r y l ) - a c r i d i n e , s i n c e  on e x a m in a t io n  i t  o n ly  f e e b l y  
r e sp on d ed  to t h e  c o lo u r  change t e s t  f o r  t h e  f u l l y  h y d r o ly s e d  
p ro d u c t  i . e .  5 - ( p - a m i n o s t y r y l ) - a c r i d i n e  m e th o c h lo r id e  (see  
b e l o w ) .  The h y d r o l y s i s  m ix tu re  was t h e r e f o r e  g e n t l y  b o i l e d  
u n d e r  r e f l u x  ( t h e  ye l low-brown p r e c i p i t a t e  d i s s o l v i n g  on 
h e a t i n g )  f o r  1 h o u r  i n  o r d e r  to complete  th e  h y d r o l y s i s .  On
c o o l in g  th e  s o l u t i o n  a f t e r  h y d r o l y s i s ,  t h e  p ro d u c t  s e p a r a t e d  
i n  sm a l l  d a r k  r ed d ish -b ro w n  c r y s t a l s .  A f t e r  a l l o w i n g  to  s t a n d  
o v e r n i g h t  i n  o r d e r  t h a t  t h e  maximum y i e l d  o f  p r o d u c t  might 
s e p a r a t e ,  t h e  c r y s t a l s  were  f i l t e r e d  o f f  and washed w i t h  a 
l i t t l e  15# h y d r o c h l o r i c  a c i d ,  and a l lo w e d  to  d r y .  Y ie ld  : 0 . 5 g#
A sm a l l  a d d i t i o n a l  y i e l d  o f  l e s s  pure  p ro d u c t  was o b t a i n e d  by 
e v a p o r a t i n g  t h e  deep brown m o t h e r - l i q u o r  (which  s t a i n e d  the  
f i n g e r s  brown, t h e  s t a i n  becoming deep b l u e - b l a c k  a f t e r  a  few 
m in u te s )  o v e r  t h e  w a t e r - b a t h ,  w ash ing  th e  r e s i d u e  w i t h  a l i t t l e  
c o l d  a l c o h o l ,  and c r y s t a l l i s i n g  i t  from a l i t t l e  h o t  a l c o h o l .
The compound was o b t a i n e d  as a r e d d is h -b ro w n  c r y s t a l l i n g
202 .
powder which becomes d a r k e r  i n  c o l o u r  on h e a t i n g  a t  100°C.
I t  i s  e a s i l y  s o l u b l e  i n  w a t e r  p roduc ing  a r e d d ish -b ro w n  
s o l u t i o n  which  on d i l u t i o n  d e v e lo p s  a  v i o l e t - r e d  c o l o u r .  The 
a d d i t i o n  o f  a  d rop  o f  d i l u t e  h y d r o c h l o r i c  a c id  i n s t a n t l y  
changes  t h i s  v i o l e t - r e d  c o l o u r  to  y e l l o w .  In  t h e s e  c o lo u r  
phenomena t h e  compound behaves  l i k e  5 - ( p - a m i n o s t y r y l ) - a c r i d i n e  
h y d r o c h l o r i d e  (page 1 4 9 ) ,  b u t  may be d i s t i n g u i s h e d  from th e  
l a t t e r  by t h e  f a c t  t h a t  t h e  d i l u t e  v i o l e t - r e d  aqueous s o l u t i o n  
d oes  n o t  y i e l d  any immediate  p r e c i p i t a t e  w i th  a d r o p  o f  d i l u t e  
ammonia s o l u t i o n ,  the  c o lo u r  becoming somewhat more v i o l e t ,  
b u t  o n l y  s l o w l y  d e p o s i t i n g  a p r e c i p i t a t e  ( g r e e n i s h )  on the  
a d d i t i o n  o f  more ammonia. The a d d i t i o n  o f  sodium h y d r o x id e  
s o l u t i o n  to  t h e  aqueous s o l u t i o n  p ro d u ce s  a deep v i o l e t - b l u e  
c o l d u r  and a d a rk  p r e c i p i t a t e  s e p a r a t e s .  The e f f e c t  o f  a l k a l i  
on an  aqueous s o l u t i o n  o f  5 - ( p - a m i n o s t y r y l ) - a c r i d i n e  h y d r o ­
c h l o r i d e  i s  s im p ly  to  d i s c h a r g e  the  v i o l e t - r e d  c o l o u r  and 
p roduce  a y e l lo w  p r e c i p i t a t e  o f  the  f r e e  b a s e .
A n a l y s i s  showed 7 .40$ , 1 8 .5 $  Cl re(lu i r e 8
7 .3 1 $  N , 1 8 .5 $  C l ) .  The compound d id  n o t  m e l t ,  b u t  decomposed
o
w i t h  s i n t e r i n g  abou t  250 C .
The aqueous  s o l u t i o n  o f  t h e  compound on t r e a t m e n t  w i t h  
p o t a s s iu m  i o d i d e  g iv es  a yel low-brown p r e c i p i t a t e  o f  th e  
m e th io d id e  .
203 .
5 - (m-AMINO STYRYL ) -ACRIDINE METHO CHLORIDE:
The p r e p a r a t i o n  o f  t h i s  new compound was c a r r i e d  o u t  
s t a r t i n g  from 5 - ( m - a c e t y l a m i n o s t y r y l ) - a c r i d i n e  a c c o r d i n g  t o  
t h e  f o l lo w in g  scheme:
t h e  h y d r o l y s i s  m i x t u r e ,  i t  had to  be i s o l a t e d  th r o u g h  t h e  
c o r r e s p o n d i r ^  m e t h i o d id e .  The p r e p a r a t i o n  was t h u s  c a r r i e d  
o u t  e x a c t l y  a s  f o r  3 - a m in o - 5 - m e th y la c r id . i ^ 3 m e th o c h lo r id e  
(page  193) . The f o l lo w in g  s p e c i a l  p o i n t s  were r e c o r d e d :
S ta g e  I  : P r e p a r a t i o n  and h y d r o l y s i s  o f  t h e  m e t h o - p - to l u e n e  -
s u l p h o n a t e  : The deep ye l low-brown h y d r o l y s i s  m ix tu re  d id  n o t
d e p o s i t  c r y s t a l s  on c o o l i n g .  On e v a p o r a t i o n  a  s t i c k y  y e l lo w -  
brown s o l i d  was l e f t  which d i s s o l v e d  in  w a t e r  w i t h  a y e l l o w -  
brown c o l o u r .
S t a g e l l  : I s o l a t i o n  o f  th e  m e t h i o d i d e : The m e th io d id e  was
o b t a i n e d  a s  a ye l low-brown s o l i d ,  s l i g h t l y  s o l u b l e  i n  w a t e r ,  
and e a s i l y  s o l u b l e  in  methyl  a l c o h o l ,  t h e  s o l u t i o n  in b o t h  
c a s e s  b e in g  y e l lo w .
a io~ ?  (S’- 0 * 0
NH COCH
S ince  th e  p ro d u c t  d id  n o t  s e p a r a t e  c r y s t a l l i n e  from
204 .
S ta g e  I I I : C o n v e r s io n  o f  m e th io d id e  to  m e t h o c h l o r i d e :  The
d e ep  ye l low -brow n f i l t r a t e  from t h e  r e a c t i o n  m ix tu re  a f t e r
f i l t e r i n g  o f f  t h e  s i l v e r  s a l t s  gave a ye l low -brow n  c r y s t a l l i n e
r e s i d u e  o f  t h e  m e t h o c h l o r i d e  on e v a p o r a t i o n .  The p r o d u c t  was
r e c r y s t a l l i s e d  from a b s o l u t e  a l c o h o l  and d r y  e t h e r .  The
s u b s t a n c e  was s l i g h t l y  h y g r o s c o p i c  and s o l u b l e  w i t h  a deep
y e l lo w  c o lo u r  i n  w a t e r ,  g i v i n g  no immedia te  p r e c i p i t a t e  w i t h
a  d r o p  o f  ammonia s o l u t i o n .
The s u b s ta n c e  d id  n o t  m e l t  b u t  decomposed w i t h  
o
s i n t e r i n g  above 200 C. A n a l y s i s  showed 7 .9 9 #  N, 10*1/6 C l ,
(C22H19*2C1 r0(iu i r e s  8 *08# N, 1 0 .2 5 #  C l ) .
Yi e ld  (f rom 1 g .  m e t h o - p - t o l u e n e s u l p h o n a t e )  0 . 3  g .
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5 - ( p -DIMETH YLAMINOSTYRYL) -ACRIDINE METHOCHLORIDE .
T h is  new compound was p r e p a r e d  f rom 5 - ( p - d i m e t h y l -
a m i n o s t y r y l ) - a c r i d i n e  by combining  i t  w i t h  m ethy l  p - t o l u e n e  
s u l p h o n a t e  and c o n v e r t in g  t h e  p r o d u c t  to  th e  m e th o c h lo r id e  
w i t h  h y d r o c h l o r i c  a c i d : -
s o l u t i o n  i t  bad to  be i s o l a t e d  t h r o u g h  t h e  c o r r e s p o n d in g  
m e t h i o d i d e .  The p r e p a r a t i o n  t h e r e f o r e  fo l lo w ed  p r e c i s e l y  
t h e  same l i n e s  a s  t h a t  o f  3 -amino- 5 - m e t h y la c r i d i n e  m e th o ­
c h l o r i d e  (page 19$i t h e  f o l lo w in g  s p e c i a l  p o i n t s  b e in g  n o t e d ?- 
S t a g e  I  : P r e p a r a t i o n  o f  t h e  metho - p - t o l u e n e s u lp h o n a te  and i t  s
c o n v e r s ion to  metho - c h l o r i d e  . i n  p r e p a r i n g  t h e  metho - p -  
t o l u e n e s u l p h o n a t e  two m o l e c u l a r  p r o p o r t i o n s  o f  th e  e s t e r  were 
u sed  ( see  t h e o r e t i c a l  s e c t i o n ,  page 70) , and t h e  b l u e - g r e e n  
m e l t  o n l y  became s l i g h t l y  s t i f f e r  d u r in g  h e a t i n g .  The m el t  
was t r e a t e d  as b e f o r e  w i t h  h y d r o c h l o r i c  a c i d  bu t  t h e  deep  
y e l low -b row n  s o l u t i o n  p roduced  gave no c r y s t a l s  on c o o l in g  o r  
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S in c e  t h e  m e th o c h lo r id e  d id  n o t  s e p a r a t e  from t h e  a c i d
206 .
w h ic h  d i s s o l v e d  c o m p le te ly  i n  w a t e r  w i t h  a  d e ep  y e l l o w -  
brown c o l o u r  and g r e e n i s h  f l u o r e s c e n c e  .
S ta g e  I I  : I s o l a t i o n  o f  th e  m e t h i o d i d e . The m e th io d id e
was i s o l a t e d  as b e f o r e  and was o b t a i n e d  as  a  ye l low -brow n 
s o l i d ,  s l i g h t l y  s o l u b l e  i n  w a t e r  w i th  a  ye l low  c o l o u r ,  and 
e a s i l y  s o l u b l e  w i t h  a  d e ep  ye l low -brow n c o l o u r  i n  methyl 
a l c o h o l .
S ta g e  I I I : C onv e rs io n  o f  m e th io d id e  to  m e t h o c h l o r i d e : The
d e e p  ye l low -brow n f i l t r a t e  o b t a i n e d  a f t e r  removing t h e  
s i l v e r  s a l t s  from t h e  r e a c t i o n  m ix tu r e  gave  a  g r e e n i s h -  
brown r e s i d u e  o f  t h e  m e th o c h lo r id e  on e v a p o r a t i o n .  The 
compound was h y g r o s c o p ic  and e a s i l y  s o l u b l e  i n  w a t e r  w i t h  a 
deep  g r e e n  c o l o u r ,  g i v i n g  no immediate  p r e c i p i t a t e  w i t h  a  
d r o p  o f  anmonia  s o l u t i o n .  Y ie ld  : ( from 1 g .  5 - ( p - d i m e t h y l
a m i n o s t y r y l ) - a c r i d i n e  ) 0 .4 5  g .
The su b s ta n c e  was o b t a i n e d  c r y s t a l l i n e  from a
m ix t u r e  o f  a b s o l u t e  a l c o h o l  and d ry  e t h e r .  I t  d id  n o t  m e l t
o
b u t  decom posed,  d a rk e n in g  i n  c o l o u r ,  above 200 C.  A n a l y s i s  
showed 7 .5 3 #  N , 9 .5 0 #  Cl (C24H25N2 C1 r8(lu i r e s  7 A 6 ?° H »
9 .4 8 #  C l)  .
207 .
3-AMISO -5 - ( p -AMXH0STYRYL ) -ACRIBIMB MBTHOCHLORIDB.
T h i s  new compound was p r e p a r e d  by e x a c t l y  t h e  same 
p r o c e d u r e  a s  f o r  3 - a m i n o - 5 - m e t h y la c r i d i n e  m e th o c h lo r id e  
(page 1 9 3 ) ,  s t a r t i n g  i n  t h i s  case  from 3 - a c e ty l a m in o  -5 - 
- ( p - a c e t y l a m i n o s t y r y l ) - a c r i d i n e  :
c o r r e s p o n d in g  m e th io d id e  . The p r a c t i c a l  d e t a i l s  o f  th e  
p r e p a r a t i o n  have a l r e a d y  been g iv e n  f o r  3 -amino- 5 -m eth y l  - 
a c r i d i n e  metho c h lo r i d e  so t b a t  o n ly  t h e  fo l lo w in g  s p e c i a l  
p o i n t s  have been  r e c o r d e d : -
S ta g e  I : P r e p a r a t i o n  and h y d r o l y s i s  o f  t h e  metho - p - t o l u e n e -
s u l p h o n a te  : i n  t h e  p r e p a r a t i o n  o f  t h e  metho - p - t o lu e n e  -
s u l p h o n a t e ,  m o le c u la r  p r o p o r t i o n s  o f  t h e  a c r i d i n e  d e r i v a t i v e  
and t h e  e s t e r  d id  n o t  form a m e l t  on h e a t i n g ,  so the  p r o p o r t i o n  
o f  e s t e r  was i n c r e a s e d  to  2-g- mols . and the  red d ish -b ro w n  
v i s c o u s  p ro d u c t  h y d r o ly s e d  as  b e f o r e  w i th  h y d r o c h l o r i c  a c i d ,  
t h e  d e ep  yellow-brown h y d r o l y s i s  m ix tu re  y i e l d i n g  no c r y s t a l s  
on c o o l i n g .  On e v a p o r a t i o n ,  a  deep  brown r e s i d u e  rem ained
Cff3C0Nrt
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The metho c h l o r i d e  was a g a in  i s o l a t e d  t h r o u g h  t h e
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w hich  was l a r g e l y  s o l u b l e  i n  w a t e r  w i t h  a  deep  r e d  c o l o u r .
S ta g e  I I : I s o l a t i o n  o f  t h e  m e t h i o d i d e :
The m e th io d id e  was i s o l a t e d  a s  b e f o r e  , and was o b t a i n e d  
a s  a  d a r k  p u r p l i s h - r e d  s o l i d ,  s l i g h t l y  s o l u b l e  i n  w a t e r , a n d  
e a s i l y  s o l u b l e  i n  a l c o h o l  ( e t h y l  o r  m e t h y l ) ,  i n  a l l  c a s e s  
w i t h  a  p u r p l i s h - r e d  c o l o u r .
S ta g e  I I I : C o n v e rs io n  o f  m e th io d id e  to  metho ch i  o r i  de :
The d eep  p u r p l i s h - r e d  f i l t r a t e  from t h e  reac t ion  m ix t u r e ,  
a f t e r  f i l t e r i n g  to  remove t h e  i n s o l u b l e  s i l v e r  s a l t s ,  gave a  
d a r k  p u r p l i s h  c r y s t a l l i n e  r e s i d u e  o f  t h e  metho c h l o r i d e  on 
e v a p o r a t i o n .  The compound was e a s i l y  s o l u b l e  i n  w a te r  w i t h  a  
v i o l e t - r e d  c o l o u r  , which  d id  n o t  change a p p r e c i a b l y  on th e  
a d d i t i o n  o f  a d ro p  o f  d i l u t e  ammonia s o l u t i o n  (no immediate  
p r e c i p i t a t e ) .
The compound was o b t a i n e d  c r y s t a l l i n e  from a l c o h o l  and
e t h e r  as  b e f o r e .  I t  d id  n o t  m e l t ,  b u t  decomposed w i th
s i n t e r i n g  a t  about  250° C . A n a l y s i s  showed 1 1 .4 5 $  H , 9 .8 5 $  Cl
( C H N Cl r e q u i r e s  1 1 .6 $  E , 9 .8 2 $  C l ) .
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Y i e ld  : ( f rom  1 g .  3 - a c e t y l a m i n o - 5 - ( p - a c e t y l a m i n o  - 
s t y r y l ) - a c r i d i n e ) 0 . 3  g .
209 .
3 :7 -DIAMIKO -5 -(p-AM IHO STYRYL) -ACRIDIHB METHOCHLQRIDS .
T h is  new compound was p r e p a r e d  f rom  3 :7 -di  - ( a c e t y l  -
r e a c t i o n s  as  was employed i n  p r e p a r i n g  3 -am ino- 5 -(p -am ino  
s t y r y l ) - a c r i d i n e  (page 2 0 7 ) ; -
i n v o lv e d  i s o l a t i o n  o f  t h e  metho c h l o r i d e  th rough  t h e  c o r r e s p o n d ­
i n g  m e th io d id e  have a l r e a d y  been  g iv en  , so t h a t  o n l y  t h e  
f o l l o w in g  s p e c i a l  p o i n t s  need be r e c o r d e d : -
S t a g e  I : P r e p a r a t i o n  and h y d r o l y s i s  o f  t h e  m e t h o - p - t o l u e n e -
s u lp h o n a te  : I n  t h e  p r e p a r a t i o n  o f  t h e  m e th o - p - to lu e n e  -
s u l p h o n a te  i t  was a g a i n  found n e c e s s a r y  t o  use  mols . o f  t h e  
e s t e r  to  p roduce  a  m e l t  . The d a r k  brown p r o d u c t  was h y d r o l y s e d  
w i t h  h y d r o c h l o r i c  a c i d  a s  b e f o r e  , b u t  no c r y s t a l s  s e p a r a t e d  
from t h e  red d ish -b ro w n  h y d r o l y s i s  m ix tu re  on c o o l i n g .  The 
s o l i d  l e f t  on e v a p o r a t i o n  was brown and d i s s o l v e d  i n  w a t e r  witia. 
a  r e d d i s h -b ro w n  c o l o u r .
amino ) - 5 - ( p - a c e  t y l a m i  no s t y r y l ) - a c r i d i n e  by t h e  same s e r i e s  o f
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P r a c t i c a l  d e t a i l s  o f  th e  p r e p a r a t i o n  which  a g a in
2 1 0 .
S ta g e  I I  : I s o l a t i o n  o f  t h e  m e t h i o d i d e : The m e th io d id e  was
i s o l a t e d  a s  b e f o r e  and was o b t a i n e d  a s  a  d a r k  p u r p l i s h - r e d  
s o l i d ,  s l i g h t l y  s o l u b l e  i n  w a t e r  and e a s i l y  s o l u b l e  i n  a l c o h o l  
fo rm ing  a  p u r p l i s h - r e d  s o l u t i o n  i n  t h e  f o r m e r ,  and an  o range  - 
r e d  s o l u t i o n  i n  t h e  l a t t e r .
S t a g e  I I I : C o n v e rs io n  o f  m e th io d id e  t o  metho c h l o r i d e  : The
d e ep  brown f i l t r a t e  o b t a i n e d  a f t e r  f i l t e r i n g  o f f  th e  i n s o l u b l e
s i l v e r  s a l t s  from t h e  r e a c t i o n  m ix tu r e ,  on e v a p o r a t i o n  l e f t  a
d a r k  brown c r y s t a l l i n e  r e s i d u e  o f  t h e  metho c h l o r i d e . The
compound was r e a d i l y  s o lu b l e  in  w a t e r  w i t h  a  deep redd ish -b ro w n
c o l o u r ,  t h e  s o l u t i o n  g i v i n g  no immediate  p r e c i p i t a t e  o r  c o lo u r
change w i th  a  d ro p  o f  d i l u t e  ammonia s o l u t i o n .
Th® compound was c r y s t a l l i s e d  as  b e f o r e  from a l c o h o l
and e t h e r .  A n a l y s i s  showed 1 5 .0 5 $  N, 9 .3 3 $  Cl ,
r e q u i r e s  1 4 .9 $  N , 9 .4 2 $  C l ) .  The s u b s t a n c e  gave no s h a r p
o
m e l t i n g  p o in t  decom pos ing  w i th  s i n t e r i n g  a t  about 200 C.
Y ie ld  : ( f rom  1 g .  3 :7 - d i - ( a c e t y l a m i n o  ) - 5 - ( p - a o e t y l -  
a m i n o s t y r y l ) - a c r i d i n e )  0 . 3  g .
211 .
3 -AMIBO -5 - (p  -AMINOSTYBYL ) -7 -MBTHYLACHIDIMB M3BTHOCHLORIDB.
^ T h is  new compound was p r e p a r e d  from 3 - a c e t y l  ami n o - 5 -  
- ( p - a c e t y l  amino s t y r y l ) - 7 - m e t h y l a c r i d i n e  by  combining i t  w i t h  
m ethyl  p - t o l u e n e s u l p h o n a t e  and h y d r o l y s i n g  t h e  p ro d u c t  w i t h  
h y d r o c h l o r i c  a c i d : -
H H O ) O f 3  C H : C H - ( ^ ~ y  f M C O C H j
W ,co n «  cn3 cll3ceNH C r \ ^ l  c r t3
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S in c e  t h e  m e th o e h lo r id e  d i d  n o t  s e p a r a t e  from t h e  
h y d r o l y s i s  m i x t u r e ,  i s o l a t i o n  t h r o u g h  th e  co r re sp o n d in g  
m e th io d id e  had a g a i n  to  be a d o p t e d .  The whole  p r e p a r a t i o n  
t h e r e f o r e  c l o s e l y  re sem b les  t h a t  o f  3 -amino -5 - ( p - a m i n o s t y r y l ) -  
a c r i d i n e  (page 207) so t h a t  o n l y  the  f o l lo w in g  s p e c i a l  p o i n t s  
need  be re c o rd e d
S ta g e  I : P r e p a r a t i o n  an d  h y d ro ly is ia  o f  t h e  metho - p - t o l u e n e  -
s u lp h o n a te  : Again 2jr mols . o f  t h e  e s t e r  were u se d  to  form a
m e l t  when p r e p a r i n g  t h e  a c r i d i n i u m  s a l t ,  and th e  p r o d u c t  was 
h y d r o ly s e d  w i t h  h y d r o c h l o r i c  a c id  a s  b e f o r e .  Ho c r y s t a l s  
s e p a r a t e d  from th e  deep w i n e - r e d  h y d r o l y s i s  m ix tu r e  on 
c o o l i n g .  On e v a p o r a t i o n  a  brown s o l i d  r e g a in e d  w hich  was
metho c h l o r i d e
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l a r g e l y  s o l u b l e  i n  w a t e r  w i t h  a  r e d d i s h -b ro w n  c o l o u r .
S ta g e  I I :  I s o l a t i o n  o f  t h e  m e t h i o d i d e : The m e th io d id e  was
i s o l a t e d  a s  b e f o r e  and was o b t a i n e d  a s  a  d a rk  p u r p l i s h - r e d  
s o l i d ,  s l i g h t l y  s o l u b l e  i n  w a te r  w i t h  a  r e d d i s h -b r o w n  c o lo u r ,  
and e a s i l y  s o l u b l e  i n  a l c o h o l  (m ethy l  o r  e t h y l )  w i th  a  v i o l e t  - 
r e d  c o l o u r .
S ta g e  I I I : Convers ion  o f  m e th io d id e  t o  m e t h o c h l o r i d e : The
d e ep  p u r p l i s h - r e d  f i l t r a t e  from th e  r e a c t i o n  m i x t u r e ,  a f t e r
f i l t e r i n g  o f f  i n s o l u b l e  s i l v e r  s a l t s  , gave a  d a rk  p u r p l i s h -
re d  c r y s t a l l i n e  r e s i d u e  o f  th e  m e th o c h lo r id e  on e v a p o r a t i o n .
The compound was s l i g h t l y  h y g r o s c o p i c  and e a s i l y  s o l u b l e  i n
w a t e r  w i t h  a  d a r k  r e d  s o l u t i o n ,  becoming somewhat b row nish  on
t h e  a d d i t i o n  o f  a drop o f  ammonia s o l u t i o n  and a  s l i g h t
p r e c i p i t a t e  s low ly  s e p a r a t i n g .
The su b s ta n c e  was o b t a i n e d  c r y s t a l l i n e  from a l c o h o l
and  e t h e r  a s  b e f o r e .  I t  d id  n o t  m e l t ,  b u t  a p p e a r e d  to
decompose above 250°C. A n a ly s i s  showed 11 .0 5 $  U , 9 .5 5 $  Cl
(C H N Cl r e q u i r e s  1 1 . 2 $  N , 9 .4 5 $  C l ) .
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Y i e l d :  ( f rom 1 g .  3 - a c e t y l a m i n o - 5 - ( p - a c e t y l a m i n o - 
s t y r y l ) - 7 - m e t h y l a c r i d i n e  ) 0 .3 5  g .
